
LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Windward Environmental, LLC August 19, 2020
200 West Mercer Street, Suite 401
Seattle, WA 98119
ATTN: Amara Vandervort
amarav@windwardenv.com 

SUBJECT: Revised Duwamish AOC4, Data Validation

Dear Ms. Vandervort,

Enclosed are the revised validation reports for the fractions listed below. Please replace the
previously submitted reports with the enclosed revised reports.

LDC Project #48680RV1:

SDG # Fraction

20F0039, 20F0075
20F0094, 20F0157

Semivolatiles, Hexachlorobenzene, Polychlorinated Biphenyls, Metals

The data validation was performed under Stage 2B & 4 guidelines. The analyses were validated
using the following documents, as applicable to each method:

! Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial Design
of Upper Reach: Pre-Design Investigation; May 2020

! USEPA National Functional Guidelines for Organic Superfund Methods Data Review;
January 2017

! USEPA National Functional Guidelines for Inorganic Superfund Methods Data Review;
January 2017

! USEPA National Functional Guidelines for High Resolution Superfund Methods Data
Review; April 2016

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July
1992; update IIA, August 1993; update II, September 1994; update IIB, January 1995;
update III, December 1996; update IIIA, April 1998; IIIB, November 2004; update IV,
February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Pei Geng
pgeng@lab-data.com 
Project Manager/Senior Chemist
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Windward Environmental, LLC August 13, 2020
200 West Mercer Street, Suite 401
Seattle, WA 98119
ATTN: Amara Vandervort
amarav@windwardenv.com 

SUBJECT: Duwamish AOC4, Data Validation

Dear Ms. Vandervort,

Enclosed are the final validation reports for the fractions listed below. These SDGs were received on
July 17, 2020. Attachment 1 is a summary of the samples that were reviewed for each analysis.

LDC Project #48680:

SDG # Fraction

20F0039, 20F0075, 20F0094
20F0105, 20F0109, 20F0157
20F0186, 20F0191, 20F0194

Semivolatiles, Hexachlorobenzene, Polychlorinated
Biphenyls, Metals, Wet Chemistry, Polychlorinated
Dioxins/Dibenzofurans

The data validation was performed under Stage 2B & 4 guidelines. The analyses were validated
using the following documents, as applicable to each method:

! Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial Design
of Upper Reach: Pre-Design Investigation; May 2020

! USEPA National Functional Guidelines for Organic Superfund Methods Data Review;
January 2017

! USEPA National Functional Guidelines for Inorganic Superfund Methods Data Review;
January 2017

! USEPA National Functional Guidelines for High Resolution Superfund Methods Data
Review; April 2016

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July
1992; update IIA, August 1993; update II, September 1994; update IIB, January 1995;
update III, December 1996; update IIIA, April 1998; IIIB, November 2004; update IV,
February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Pei Geng
pgeng@lab-data.com 
Project Manager/Senior Chemist

mailto:amarav@windwardenv.com
mailto:pgeng@lab-data.com


Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS/MSD, and DUPs L:\Windward\Duwamish\48680ST.wpd

14,171 pages-ADV R1 (Added Stage 4 to PCB for C & I) Attachment 1

     Stage 2B/4 (client Select)   EDD  LDC #48680 (Windward Environmental, LLC - Seattle WA / Duwamish AOC4)

LDC SDG#
DATE
REC'D

(3)
DATE
DUE

SVOA
(8270E)

PAHs
(8270E
-SIM)

(1)
Pest

(8081B)
PCBs

(8082A)
Metals
(6020A)

Hg
(7471B)

Dioxins
(1613B)

TOC
(9060A)

Total
Solids

(2540G)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 20F0039 07/17/20 08/07/20 0 1 0 1 0 1 0 2 0 1 0 1 0 1 0 2 0 2

B 20F0075 07/17/20 08/07/20 0 7 0 10 0 7 0 13 0 10 0 7 0 1 0 11 0 11

C 20F0094 07/17/20 08/07/20 0 8 0 12 0 8 0 15 0 12 0 8 0 1 0 15 0 15

D 20F0105 07/17/20 08/07/20 - - - - - - 0 4 0 1 - - 0 1 0 4 0 4

E 20F0109 07/17/20 08/07/20 0 3 0 3 0 3 0 10 0 5 0 3 - - 0 9 0 9

F 20F0157 07/17/20 08/07/20 0 5 0 4 0 4 0 4 0 4 0 4 0 1 0 4 0 4

G 20F0186 07/17/20 08/07/20 0 3 0 2 0 2 0 6 0 6 0 2 0 4 0 6 0 6

H 20F0191 07/17/20 08/07/20 0 4 0 6 0 4 0 11 0 10 0 4 0 4 0 10 0 10

I 20F0194 07/17/20 08/07/20 0 13 0 13 0 13 0 13 0 13 0 13 0 4 0 13 0 13

Total J/PG 0 44 0 51 0 42 0 78 0 62 0 42 0 17 0 74 0 74 0 0 0 0 0 0 0 0 0 0 0 0 0 484



LDC Report# 48680A2a_RV1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 18, 2020 

Semivolatiles 

Stage 2B 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0039 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-SC 109 20F0039-04 Sediment 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SOG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 
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VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits with the following exceptions: 

Associated 
SRMID Compound %R (Limits) Samples 

BIF0310-SRM1 Phenol 36.2 (42-150) All samples in SDG 
Naphthalene 22.2 (33-167) 
Acenaphthylene 41.7 (52-148) 
Anthracene 56.7 (57-143) 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

20F0039 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

Flaa AorP 

J (all detects) p 
J (all detects) 
J (all detects) 
J (all detects) 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to SRM %R, data were qualified as estimated in one sample. 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 20F0039 

Sample Compound Flaa AorP Reason 

LDW20-SC109 Phenol J ( all detects) p Standard reference materials 
Naphthalene J ( all detects) (%R) 
Acenaphthylene J ( all detects) 
Anthracene J (all detects) 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0039 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0039 

No Sample Data Qualified in this SDG 
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LDC #: 48680A2a 
SDG #: 20F0039 

VALIDATION COMPLETENESS WORKSHEET 
Stage2B 

Laboratory: Analytical Resources. Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E) 

Date: Of/4~ ,t~ 
Page:_l_of 

Reviewer:~ 
2nd Reviewer:--'JI,.--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

\,"' ..... A ..... ,. 

I. Sample recelot/Technical holdina times 

II. GC/MS Instrument oerformance check 

Ill. Initial callbration/lCV 

IV. Continulna calibration 

v. Laboratory Blanks 

VI. Field blanks 

VII. Surroaate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratorv control samples 

x. Field duplicates 

XI. Internal standards 

XII. Comoound quantitation RLJLOQ/LODs 

XIII. Taraetcompoundidentification 

XIV. Svstem performance 

xv. Overall assessment of data 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

It\ 

Notes· 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC109 

b'I ,= o ,,o-~ I.. 
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A 
ND = No compounds detected 
R= Rinsate 
FB = Field blank 

1 

vl.S 

2-o 2, 

'f<.M , 

D= Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0039-04 

-

\0\1~ ~ 1~ 

SB=Source blank 
OTHER: 

.Matrix Date 

Sediment 06/01/20 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. N-Nitrosodiethylamine 

B. Bis (2-chioroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. N-Nitrosomethylethylamine 

D. 1,3-Dichiorobenzene DD. Acenaphthylene DDD. Chrysene DDDD. cis/trans-Decalin D1. N-Nitrosomorpholine 

E. 1,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalale EEEE. Biphenyl E1. N-Nitrosopyrrolidine 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthaiate FFFF. Retene F1. Phenacetin 

G. 2-Methylphenoi GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetytaminofluorene 

H. 2,2'-Oxybis(1-chioropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide 

I. 4-Methylphenol II. 4-Nitrophenol iii. Benzo(a)pyrene 1111. 1,4-Dioxane 11. Methyl methanesulfonate 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. Ethyl methanesulfonate 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. o,o' ,o"-Triethylphosphorothioate 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. n-Phenylene diamine 

M. lsophorone MM. 4-Chiorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1,4-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. N-Nitro-o-toluidine 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodlmethylamine 0000. 1,2-Dlphenylhydrazlne 01. 1,3,5-Trinitrobenzene 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dlnitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzene 

a. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol 01. 4-Aminobiphenyl 

R. 1,2,4-Trlchlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dlmethyldibenzothiophene (4MDT) R1. 2-Naphthylamine 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. Triphenylene 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthaiene TTTT. 1-Methyldibenzothlophene (1MDT) T1. Octachlorostyrene 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene UUUU .. 2,3,4,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol W. Anthracene VVV.Benzonaphthothiophene VVVV. 1,2,4,5-Tetrachlorobenzene V1. 1,4-phenytenediamine 

W. 2-Methylnaphthalene WW. Carbazole WWW .Benzo(e)pyrene WWWW .. 2-Picoline W1. Methapyrilene 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. 3-Methylcholanthrene X1. Pentachloroethane 

Y. 2,4,6-Trichlorophenol VY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethyiamine Y1. 3,3'-Dimethylbenzidine 

Z. 2,4,5-Trichlorophenol ZZ. Pvrene ZZZ. Perylene ZZZZ. Hexachloropropene Z1. o-Toluidine 

COMPNDL_SVOA long list.wpd 



LDC #: lf k'' 8°'b A.~ 

~ 
METHOD: GC/MS BNA (EPA SW 846 Method 8270fl} 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) ( 5 fltv'f 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Was a LCS required? 
Y N N/A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPO) within the QC limits? 

LCS LCSD r: LCS/LCSDID Comnound %Rllimits) %R (Limits) RPO (Limits) Associated Samnles 

~IF o, lo- >'Je. ~J.. A ;,.:z.. clfJ...-/~ > ( ) ( ) P(fl ( f>-e+' 
~ 2-1--, 1- c ?>~,l<-1 > ( ) ( ) 1 

DV 41,7 (~2..-/({8. ( ) ( ) 

VY 5<,,7 ( 57-1(?> ( ) ( ) ,It v 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
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LDC Report# 48680A2b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August?,2020 

Semivolatiles 

Stage 2B 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0039 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-SC109 20F0039-04 Sediment 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E in Selected Ion Monitoring (SIM) mode 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
V:\LOGIN\WINDWARD\DUWAMISH\48680A2B_Wl3.DOC 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds with the following exceptions: 

Associated 
Date Compound %D Samples Flag AorP 

02/28/20 N-Nitrosodiphenylamine 34.4 All samples in SDG UJ (all non-detects) A 
20F0039 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Associated 
Date Compound %D Samples Flaa .. -- l"I 

06/16/20 Benzoic acid 29.2 All samples in SDG J (all detects) A 
20F0039 UJ (all non-detects) 

Pentachlorophenol 40.6 J (all detects) 
UJ (all non-detects) 
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All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

IX. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits with the following exceptions: 

SRMID Compound %R {Limits) 

BIF0310-SRM2 1,4-Dichlorobenzene 11.7 (34-166) 
1,2-Dichlorobenzene 11.6 (36-164) 
2,4-Dimethylphenol 26.5 (40-160) 
1,2,4-Trichlorobenzene 28.6 (38-162) 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

Associated 
Samples Flag 

All samples in SDG J (all detects) 
20F0039 UJ (all non-detects) 

All internal standard areas and retention times were within QC limits. 
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V:\LOGIN\WINDWARD\DUWAMISH\48680A2B_Wl3.DOC 

AorP 

p 



XII. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV %D, continuing calibration %D, and SRM %R, data were qualified as 
estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 20F0039 

Sample Compound Flag AorP Reason 

LDW20-SC109 N-Nitrosodiphenylamine UJ (all non-detects) A Initial calibration verification 
(%D) 

LDW20-SC109 Benzoic acid J (all detects) A Continuing calibration (%D) 
UJ (all non-detects) 

Pentachlorophenol J ( all detects) 
UJ (all non-detects) 

LDW20-SC109 1,4-Dichlorobenzene J ( all detects) p Standard reference materials 
1,2-Dichlorobenzene UJ (all non-detects) (%R) 
2,4-Dimethylphenol 
1,2,4-Trichlorobenzene 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0039 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0039 

No Sample Data Qualified in this SDG 

6 
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LDC #: 48680A2b 
SDG #: 20F0039 

VALIDATION COMPLETENESS WORKSHEET 
Stage 2B 

Laboratory: Analytical Resources, Inc. 
~VOA 

METHOD: GC/MS P.gl!,'f'l1:1eleer Areffletie I lyeJreearbons (EPA SW 846 Method 8270E-SIM) 

Date:~t"(o.(" /io 
Page:_of_f 

Reviewer:~ 
2nd Reviewer:--'-1-=. 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

u,.,1;..a-._, __ A.,..,. 

I. Samole receioVTechnical holdina times 

II. GC/MS Instrument nerformance check 

Ill. Initial calibration/lCV 

IV. Continuing calibration 

V. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes 

VIII. Matrix spike/Matrix soike duclicates 

IX. Laboratory control samoles 

X. Field duplicates 

XI. Internal standards 

XII. Compound Quantitation RULOQ/LODs 

XIII. Taraet comoound identification 

XIV. Svstem oerformance 

xv. Overall assessment of data 

Note: A = Acceptable 

1.Jr-

2 

3 

4 

5 

6 

7 

8 

'n 

Notes· 

-

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC109 

fbT'rb°'JJcv ~t.k"'Y 

L:\Windward\Duwamish\48680A2bW .wpd 

A ' A-
A 

Ir I >IA) ~w 
A 
kl .A 
"-.I 
.fµI 
ll 
A 
N 

N 

N 

11. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

1 

• 

I Cit\... =-- ,o 1-o 

Cd-/~ 20/4 

vlS SKM 

D = Duplicate 
TB = Trip blank 

... ·-

yY 10\J S;. ~ol11 

SB=Source blank 
OTHER: 

EB = Equipment blank 

Lab ID Matrix Date 

20F0039-04 Sediment 06/01/20 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophena A1. N-Nitrosodiethylamlne 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorane C1. N-Nitrosomethylelhylamine 

D. 1,3-Dichlorobenzene DD. Acanaphthylene ODD. Chrysene DODD. cis/trans-Decalin D1. N-Nitrosomorpholine 

E. 1,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolidine 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acatylaminofluorane 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrane H1. Pronamide 

I. 4•Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrane 1111. 1,4-Dioxane 11. Methyl methanesulfonate .. 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ.Acatophenone J1. Ethyl methanesulfonate 

K Hexachloroethane KK. 2,4-Dinitrotoluene KKK Dibenz(a,h)anthracene KKKK Atrazine K1. o,o',o"-Triethylphosphorothioate 

L. Nitrobenzane LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. n-Phenylene diamine 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1,4-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorane NNN.Aniline NNNN. 2,6-Dichlorophenol N 1. N-Nitro-o-toluidine 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 1,2-Diphenylhydrazine 01. 1,3,5-Trinitrobenzene 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzane 

Q. 2,4-Dlchlorophenol QQ. N-Nitrosodiphenylamina QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 4-Aminobiphenyl 

R. 1,2,4-Trichlorobenzane RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R1. 2-Naphthylamlne 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. Triphenylene 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. Octachlorostyrene 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene UUUU .. 2,3,4,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1,2,4,5-Tetrachlorobenzene V1. 1,4-phenylenediamine 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrane WWWW .. 2-Picoline W1. Methapyrilene 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. 3-Methylcholanthrene X1. Pentachloroethane 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethyfnaphthalene YYYY. a,a-Dimethylphenethylamine Y1. 3,3'-Dimethylbenzidine 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene ZZZZ. Hexachloropropene Z1. o-Toluidine 

COMPNDL_SVOA long listwpd 



Sv'A ~ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC/MS BAH (EPA SW 846 Method 8270iJ-SIM) 
P~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

UVN NIA Was an initial calibration verification standard analyzed after each ICAL for each instrument? 
YfN NIA Were all %D within the validation criteria of ::s:~/30% %D? 

# Date Standard ID Compound 
Fin~ 

(Limit: • /30% Associated Samples 

02,2~710 S .t C-c.t>t.e,- ScV !.. 0-0.._ ~1'-4 All (~) 

ICVsvoa. wpd 

Page:_lof---+­
Reviewer: t1§: 

2nd Reviewer:----'-----

Qualifications 

J /u~ /~ 



LDC #: 'i-8 (., )J() ! 2l, 

METHOD: GC/MS ~~ (EPA SW 846 Method a210¥s1M} 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

~e see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
Y.. N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
YfN N/A Were percent differences (%DJ :S:20 % and relative response factors (RRF) within the method criteria? 

Finding%D Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit) Associated Samples 

0~ ,/l<, .41> ~T 1 C> u,a, I<, c,~ > Pff 2"1, 2- Al) [ NP .,. M_l 
TT 40.b· J L, -

CONCAL.wpd 

Page:_\ of_}_ 

Reviewer: · 1G 
2nd Reviewer: ( 

Qualifications 

J /ur /A. 
j,, 



LDC #: cf,g Cp ~ /Jr 2-/o 

Sv'11\ 
METHOD: GC/MS 8AH (EPA SW 846 Method 8270D-SIM) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) / ~ R..Jl1 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
NIA Was a LCS required? 

l YIN NIA Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 
,_. 

LCS LCSD 
# LCS/LCSD ID Compound o/oR (Limits\ %R(Limits) RPO (Limits) 

e, 'IF 0~10- $(2..Mz.. E; l\.7 , ;4_,u,i ( ) ( ) 

r lL<, ( ~"-"+) ( ) ( ) 

0 2, ... ~ ( <1-t) .... 1'0 l ( ) ( ) 

~ '2~.~ < 1R ... l~2l ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( } ( ) 

( ) ( } ( } 

( ) ( ) ( } 

( } ( } ( } 

( } ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCSLCSD.2S0 

Associated Samples 

A 11 (J..o -rMl 
- / 

II 
I/ ' 

Page: +of_j 

Reviewer:~ 
2nd Reviewer: ::I_ 

Qualifications 

,J/lAT If' 
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LDC Report# 48680A3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August7,2020 

Hexachlorobenzene 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0039 

Laboratory Sample 
Sample Identification Identification 

LDW20-SC109 20F0039-04 
LDW20-SC109MS 20F0039-04MS 
LDW20-SC109MSD 20F0039-04MSD 

1 
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Collection 
Matrix Date 

Sediment 06/01/20 
Sediment 06/01/20 
Sediment 06/01/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Hexachlorobenzene by Environmental Protection Agency (EPA) SW 846 Method 8081 B 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-DDT and Endrin breakdowns (%8D) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0%. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% with the following exceptions: 

Sample Compound Finding Criteria 

All samples in SDG Hexachlorobenzene ICV not performed. ICV required prior to 
20F0039 each analytical run. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0%. 

V. Laboratory Blanks 

Flaa AorP 

UJ (all non-detects) A 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

3 
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All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD(%R) 
(Associated Samoles) Comoound (Limits) (Limits) 

LDW20-SC109MS/MSD Hexachlorobenzene 165 (26-120) 165 (26-120) 
(LDW20-SC 109) 

Relative percent differences (RPO) were within QC limits. 

IX. Laboratory Control Samples 

Flag AorP 

NA -

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to no ICV performed, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

4 
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Duwamish AOC4 
Hexachlorobenzene - Data Qualification Summary - SDG 20F0039 

Sample Compound Flag AorP Reason 

LDW20-SC109 Hexachlorobenzene UJ (all non-detects) A Initial calibration verification 
(%D) 

Duwamish AOC4 
Hexachlorobenzene - Laboratory Blank Data Qualification Summary - SDG 
20F0039 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene - Field Blank Data Qualification Summary - SDG 20F0039 

No Sample Data Qualified in this SDG 

5 
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LDC #: 48680A3a 
SDG #: 20F0039 

VALIDATION COMPLETENESS WORKSHEET 
Stage 2B 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Hexachlorobenzene (EPA SW846 Method 8081 B) 

Date: 0lS/6Cf /?o 
Page:__l_of_! 

Reviewer:~ 
2nd Reviewer:--LJL,.c--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

•• •• • ... ___ A.a~ 

I. Sample receipVTechnical holding times 

II. GC Instrument Performance Check 

Ill. Initial calibration/lCV 

IV. Continuina calibration 

V. Laboratorv Blanks 

VI. Field blanks 

VII. Surroaate spikes / IC, 
VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratorv control samples 

X. Field duplicates 

XI. Compound auantitation/RULOQ/LODs 

XII. Taraet compound identification 

XIII. System Performance 

"11'1\/ nv--11 -$ -'-•-

Note: A = Acceptable 

-1 

2 

3 

4 

5 

6 

7 

8 

9 

1n 

Notes· 

..... 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC109 

LDW20-SC109MS 

LDW20-SC109MSD 

/bl. r:012.2-- Prtt. .A 

L:\Windward\Duwamish\48680A3aW .wpd 
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A I A 
ti 

1 • 

Ai ,~w \c,4\..- ~ -zo -z . 
Pc C0./~ '%lo 
fl 
LI 
Alt. 

dA\ I 

Ii. 

kl 
N 

N 

N 

Ix-

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

us 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0039-04 

20F0039-04MS 

20F0039-04MSD 

·-

\<Af I.e., 4 J. 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/01/20 

Sediment 06/01/20 

Sediment 06/01/20 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

A. alpha-BHC K. Endrin U. Toxaphene EE. 2,4'-DDT 00. trans-Heptachlor epoxide 

B. beta-BHC L. Endosulfan II V. Aroclor-1016 ( FF }exachlorobenzene PP. Mirex 

M. 4,4'-DDD W. Aroclor-1221 
'- C3G. Chlordane C. delta-BHC QQ cis-Chlordane 

D. gamma-BHC N. Endosulfan sulfate X. Aroclor-1232 HH. Chlordane (Technical) RR. trans-Chlordane 

E. Heptachlor O.4,4'-DDT Y. Aroclor-1242 II. Aroclor 1262 ss. 

F.Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 TT. 

G. Heptachlor epoxide Q. Endrin ketone AA. Aroclor-1254 KK. Oxychlordane UU. 

H. Endosulfan I R. Endrin aldehyde BB. Aroclor-1260 LL. trans-Nonachlor w 

I. Dieldrin S. alpha-Chlordane CC. 2,4'-DDD MM. cis-Nonachlor WW. 

J. 4,4'-DDE T. gamma-Chlordane DD. 2,4'-DDE NN. cis-Heptachlor epoxide xx. 

Notes: ______________________________________________________ _ 

COMPDLIST-3S.wpd 



LDC #: 48680A3a VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not applic~e questions are identified as "N/A". 
Wh t f . T I l'b t' 'fi t' I I f rf d? J/4D o/c R a~o 1nI Ia ca I ra ron ven Ica ron ca cu a ron was pe orme . 0 or __ o 

Y N /A Was an initial calibration verification standard analyzed after each ICAL for each instrument? 
Y NI.NIU Did the initial calibration verification standards meet the %DI %R validation criteria of <20.0% / 80-120%? 

- Detector/ %D 
# Date Standard ID Column Compound flimit ~ 20.0) Associated Samples 

No ICV performed Hexachlorobenzene All(ND) 

48680 no ICV-8081.wpd 
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Reviewer:~ 
2nd Reviewer:~ 

Qualifications 

J/UJ/A 



VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

e qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? 
Was a MS/MSD analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 

Y(N }N/A Were the MS/MSD oercent recoveries (%R) and the relative oercent differences (RPO) within the QC limits? 
, 

MS MSD 
# MS/MSDID Comoound %R (Limits) %R!Limits) RPD (Limits) Associated Samoles 

g_/~ 'F~ Hie; ,~--12.01 ( ) ( \ I ( Lt1') 
I I I ..... ✓ 

( ) ( ) ( ) 

( ) ( ) { \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( \ 

MSD.3S.wpd 
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Reviewer: ~ 
2nd Reviewer: __ _ 
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LDC Report# 48680A3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 7, 2020 

Polychlorinated Biphenyls 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0039 

Laboratory Sample 
Sample Identification Identification 

LDW20-SC109 20F0039-04 
LDW20-SC113 20F0039-05 
LDW20-SC109MS 20F0039-04MS 
LDW20-SC109MSD 20F0039-04MSD 

1 
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Collection 
Matrix Date 

Sediment 06/01/20 
Sediment 06/01/20 
Sediment 06/01/20 
Sediment 06/01/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all compounds. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated Affected 
Date Standard Column Compound %D Samples Compound Flag 

06/10/20 SIF0176-SCV1 2C Aroclor-1260 21.0 All samples in Aroclor-1248 J ( all detects) 
SDG20F0039 Aroclor-1254 UJ (all non-detects) 

Aroclor-1260 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

IV. Laboratory Blanks 

AorP 

A 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD(%R) 
(Associated Samples) Compound (Limits) (Limits) Flag AorP 

LDW20-SC109MS/MSD Aroclor-1260 - 198 (58-120) J (all detects) A 
(LDW20-SC109) 

Relative percent differences (RPO) were within QC limits with the following exceptions: 

Spike ID RPD 
'• sociatad Samples) Compound (Limits) Flag AorP 

LDW20-SC109MS/MSD Aroclor-1260 40.5 (S30) J (all detects) A 
(LDW20-SC109) 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV %D and MS/MSD %R and RPO, data were qualified as estimated in two 
samples. 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

5 
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Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 20F0039 

Sample Compound Flaa AorP Reason 

LDW20-SC109 Aroclor-1248 J (all detects) A Initial calibration verification 
LDW20-SC113 Aroclor-1254 UJ (all non-detects) (%D) 

Aroclor-1260 

LDW20-SC109 Aroclor-1260 J (all detects) A Matrix spike/Matrix spike 
duplicate (%R)(RPD) 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
20F0039 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
20F0039 

No Sample Data Qualified in this SDG 

6 
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LDC #: 48680A3b 
SDG #: 20F0039 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Polychlorinated Biphenyls {EPA SW846 Method 8082A) 

Date: OB"fe~ Ao 
Page:_/ c'i_l_ 

Reviewer:~ 
2nd Reviewer:--z::::p--___ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

'. . - Ara<> -
I. Samole receiot/Technical holding times 

II. Initial calibration/lCV 

Ill. Continuing calibration 

IV. Laboratory Blanks 

V. Field blanks 

VI. Surrogate soikes / I.> 
VII. Matrix soike/Matrix soike duolicates 

VIII. Laboratory control samoles 

IX. Field duolicates 

X. Com oound auantitation/RULOQ/LODs 

XI. Taraet comoound identification 

VII /"\,---" --• nl ..1-•-

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1? 

Notes· 

-

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC109 

LDW20-SC113 

LDW20-SC109MS 

LDW20-SC109MSD 

~ r f tJ u4-~ 1-

L:\Windward\Duwamish\48680A3bW .wpd 

(' 

~,A 
~ I $V\ lcAL ~ .2.o?~ 

.A CfA{G, ioJ.. 
A 
fJ 

t/A 
)"\ 
A 
Jj 

N 

N 

A 

ND= No compounds detected 
R= Rinsate 
FB = Field blank 

.. 

L..C~ Sft"1 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0039-04 

20F0039-05 

20F0039-04MS 

20F0039-04MSD 

1&-\f (:. 2 0 ~ 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/01/20 

Sediment 06/01/20 

Sediment 06/01/20 

Sediment 06/01/20 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

A. alpha-BHC K. Endrin U. Toxaphene EE. 2,4'-DDT 00. trans-Heptachlor epoxide 

8. beta-BHC L. Endosulfan II V. Aroclor-1016 FF. Hexachlorobenzene PP. Mirex 

C. delta-BHC M. 4,4'-DDD W. Aroclor-1221 GG. Chlordane QQ cis-Chlordane 

D. gamma-BHC N. Endosulfan sulfate X. Aroclor-1232 HH. Chlordane (Technical) RR. trans-Chlordane 

E. Heptachlor 0. 4,4'-DDT Y. Aroclor-1242 II. Aroclor 1262 ss. 

F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 TT. 

G. Heptachlor epoxide Q. Endrin ketone AA. Aroclor-1254 KK. Oxychlordane uu. 

H. Endosulfan I R. Endrin aldehyde BB. Aroclor-1260 LL. trans-Nonachlor w 

I. Dieldrin S. alpha-Chlordane CC. 2,4'-DDD MM. cis-Nonachlor WW. 

J. 4,4'-DDE T. aamma-Chlordane DD. 2,4'-DDE NN. cis-Heptachlor epoxide xx. 

Notes:. _________________________________________________________ _ 

COMPDLIST-3S.wpd 



VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not ap~ble questions are identified as "N/A". 
What type of initial calibration verification calculation was performed? %D or %R - --ffi N/A Was an initial calibration verification standard analyzed after each ICAL for each instrument? 

N >NIA Did the initial calibration verification standards meet the %D / %R validation criteria of <20.0% / 80-120%? 
-

~ %D 
# Date Standard ID m Compound (Limit s: 20.0) Associated Samples 

°'/4/2o Srfo1'1,- SG\jJ - 'LC B>fb 21. 0 A-II (JJ~ -rDA) 
' / 

- ->--

~ 

ICV-8081_2.wpd 

Page:_j_of-l­

Reviewer:~ 
2nd Reviewer:~ 

Qualifications 

J /tA1/{:,,. 
{ ..... ~1 z: ftA ~i1 
""" I ,. 



LDC#: VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N NIA Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? 

(y7t\L..N/A Was a MS/MSD analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 
y(~~/A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPO) within the QC limits? 

MS MSD 
# MS/MSDID Compound %Rllimits\ %R(Limltsl RPD (Limits\ Associated Samples 

7>/4- l>fJJ ( ) )0!8 (l:ri., 120 l ( ) I ( Yott) 
I r!>P> ( ) ( ) %.C" ( ~ .... ) )1 't 

( ) ( ) 
, -

l 
y 

( 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( I ( ) ( l 

( ) ( ) ( ) 

( ) ( ) ( I 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( I 

MSD.3S.wpd 
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Reviewer:~ 
2nd Reviewer:~ 

Qualifications 
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LDC Report# 48680A4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 10, 2020 

Metals 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0039 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-SC 109 20F0039-04 Sediment 
LDW20-SC109MS 20F0039-04MS Sediment 
LDW20-SC109MSD 20F0039-04MSD Sediment 
LDW20-SC109DUP 20F0039-04DUP Sediment 
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Collection 
Date 

06/01/20 
06/01/20 
06/01/20 
06/01/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

Arsenic, Cadmium, Chromium, Copper, Lead, Silver, and Zinc by Environmental 
Protection Agency (EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7471 B 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

Although the low level check standard exceeded QC limits for arsenic, no data was 
qualified since all associated results were greater than 2X the reporting limit. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD(%R) 
(Associated Samoles) Analvte {Limits) {Limits) Flaa AorP 

LDW20-SC109MS/MSD Silver 41.5 (75-125) 49.8 (75-125) J (all detects) A 
(All samples in SDG 
20F0039) 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analvte (Limits) (Limits) 

LDW20-SC109MS/MSD Copper 130 (75-125) -
(All samples in SDG 
20F0039) 

Relative percent differences (RPO) were within QC limits. 

VIII. Duplicate Sample Analysis 

Flag AorP 

J (all detects) A 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

ICP-MS was not utilized in this SDG. 

XIII. Sample Result Verification 

Raw data were not reviewed for Stage 2B validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Metals - Data Qualification Summary - SDG 20F0039 

Sample Analvte Flag AorP Reason 

LDW20-SC109 Silver J (all detects) A Matrix spike/Matrix spike 
Copper J (all detects) duplicate (%R) 

Duwamish AOC4 
Metals - Laboratory Blank Data Qualification Summary - SDG 20F0039 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Metals - Field Blank Data Qualification Summary - SDG 20F0039 

No Sample Data Qualified in this SDG 

5 
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LDC #: 48680A4a 
SDG #: 20F0039 

VALIDATION COMPLETENESS WORKSHEET 
Stage 2B 

Laboratory: Analytical Resources, Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7471 B) 

Date: 7/30/20 
Page:_1_of_1_ 

Reviewer: ATa-,. 
2nd Reviewer: __ ....... _ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
l"d . f d" k h va I atIon in mQs wor s eets. 

Validation Area 

I. Samele receiet/Technical holding times A/A 

II. ICP/MS Tune A 

Ill. Instrument Calibration A 

IV. ICP Interference Check Sample ((CS) Analysis A 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 'l 

Laboratory Blanks 

Field Blanks 

Matrix Seike/Matrix Seike Duelicates 

Duelicate samele analvsis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Samele Result Verification 

Overall Assessment of Data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC109 

LDW20-SC109MS 

LDW20-SC109MSD 

LDW20-SC109DUP 

A 

N 

SW (2,3) 

A 4 

N 

A LCS/SRM 

N 

N 

N 

A 

ND = No compounds detected 
R= Rinsate 
FB = Field blank 

Comments 

D= Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0039-04 

20F0039-04MS 

20F0039-04MSD 

20F0039-04DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/01/20 

Sediment 06/01/20 

Sediment 06/01/20 

Sediment 06/01/20 

Notes: __________________________________________ _ 

V:\An\LDC # 48680\48680A4aW.wpd 1 



LDC #: 48680A4a VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 
1 Cr,Pb,Ag,As,Cd,Cu,Zn,Hg 

QC 

2,3,4 Cr,Pb,Ag,As,Cd,Cu,Zn,Hg 

Analysis Method 

rep 
ICP-MS 
CVAA 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680A4a VALIDATION FINDINGS WORKSHEETS 

Matrix Spike/Matrix Spike Duplicates 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Page 1 of 1 

Reviewer: ATL 

MS/MSD analysis was performed by the laboratory. All MS/MSD percent recoveries (%R) and relative percent differences (RPDs} were within the 

acceptable limits with the following exceptions: 

MS/MSD 
ID Matrix Analyte MS%R MSD%R %R Limit RPD RPD Limit Associated Samples Qualification Det/ND 
2&3 s Ag 41.5 49.8 75-125 all J/UJ/A Det 

Cu 130 75-125 all Jdet/A Det 

Comments: 



LDC Report# 48680A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August10,2020 

Wet Chemistry 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0039 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-SC109 20F0039-04 Sediment 
LDW20-SC113 20F0039-05 Sediment 
LDW20-SC109MS 20F0039-04MS Sediment 
LDW20-SC109DUP 20F0039-04DUP Sediment 

1 
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Collection 
Date 

06/01/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample( s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Maximum Associated 
Blank ID Analvte Concentration Samples 

I ICB/CCB Total organic carbon 0.02% All samples in SDG 20F0039 

Data qualification by the laboratory blanks was based on the maximum contaminant 
concentration in the laboratory blanks in the analysis of each analyte. The sample 
concentrations were either not detected or were significantly greater than the 
concentrations found in the associated laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

3 
V:\LOGIN\WINDWARD\DUWAMISH\48680A6_Wl3.DOC 



Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 

4 
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Duwamish AOC4 
Wet Chemistry - Data Qualification Summary - SDG 20F0039 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 20F0039 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 20F0039 

No Sample Data Qualified in this SDG 

5 
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LDC #: 48680A6 
SDG #: 20F0039 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A), Total Solids (SM 2540G) 

Date: 7/30/20 
Page:_1_of_1 _ 

Reviewer: ATL4 r 

2nd Reviewer:,_+__._-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
k h validation findinas wor s eets. 

I. 

II 

Ill. 

IV 

V 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

◄ C 

Validation Area 

Sample receipt/Technical holdino times 

Initial calibration 

Calibration verification 

Laboratorv Blanks 

Field blanks 

Matrix Soike/Matrix Soike Duolicates 

Duplicate sample analvsis 

Laboratorv control samples 

Field duPlicates 

Samole result verification 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC109 

LDW20-SC113 

LDW20-SC109MS 

LDW20-SC109DUP 

A/A 

A 

A 

SW 

N 

A 3 

A 4 

A LCS/SRM 

N 

N 

A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Comments 

D= Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0039-04 

20F0039-05 

20F0039-04MS 

20F0039-04DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/01/20 

Sediment 06/01/20 

Sediment 06/01/20 

Sediment 06/01/20 

Notes:, __________________________________________ _ 
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LDC #: 48680A6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

1,2 TS, TOC 

QC 

4 TS, TOC 

3 TOC 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680A6 

METHOD: lnorganics 
Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted: % 

Maximum 

Analyte 
PB 

ICB/CCB 
Action 

(units) Level 
(%) 

TOC 0.02 

VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB} 

Associated Samples: all 
Sample Identification 

Page 1 of 1 
Reviewer: ATL 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is establisec 



LDC Report# 48680A21 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 10, 2020 

Polychlorinated Dioxins/Dibenzofurans 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0039 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-SC 109 20F0039-04 Sediment 
LDW20-SC 109DUP 20F0039-04DU P Sediment 
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Collection 
Date 

06/01/20 
06/01/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial 
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the 
USEPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data 
Review (April 2016). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been qualified. 
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25%. 

The static resolving power was at least 10,000 (10% valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
unlabeled compounds and less than or equal to 35.0% for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were within 
the QC limits for unlabeled compounds and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for unlabeled compounds 
and labeled compounds with the following exceptions: 

Concentration Associated Affected 
Date Compound (Limits) Samples Compound Flaa Aor P 

06/25/20 13C12-1,2,3,4,7,8,9-HpCDF 73.9 ng/mL (77-129) All samples in SDG 1,2,3,4, 7,8,9-HpCDF J (all detects) p 
20F0039 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Compound Concentration Samples 

BIF0465-BLK1 06/22/20 1,2,3, 7,8-PeCDD 0.175 ng/Kg All samples in SDG 
2,3,4,6, 7,8-HxCDF 0.0946 ng/Kg 20F0039 
1,2,3,4,6, 7,8-HpCDF 0.166 ng/Kg 
OCDF 0.521 ng/Kg 
OCDD 1.32 ng/Kg 
Total PeCDD 0.175 ng/Kg 
Total HpCDF 0.166 ng/Kg 

Sample concentrations were compared to concentrations detected in the laboratory blanks. 
The sample concentrations were either not detected or were significantly greater than the 
concentrations found in the associated laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analysis was performed on an associated project sample. Results 
were within QC limits with the following exceptions: 

DUPID 
(Associated Samples) Compound RPO (Limits) Flaa AorP 

LDW20-SC109DUP OCDF 46.2 (S25) J (all detects) A 
(LDW20-SC 109) 

VIII. Ongoing Precision Recovery/Standard Reference Materials 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The results 
were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 
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X. Labeled Compounds 

All percent recoveries (%R) for labeled compounds used to quantitate target compounds 
were within QC limits. 

XI. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

Samole Comoound 

All samples in SDG 20F0039 All compounds reported as estimated maximum 
possible concentration (EMPC). 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

Flaa AorP 

J (all detects) A 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

Due to continuing calibration concentration, DUP RPO, and compounds reported as EMPC, 
data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 20F0039 

Sample Compound Flag A orP Reason 

LDW20-SC109 1,2,3,4,7,8,9-HpCDF J ( all detects) p Continuing calibration 
(concentration) 

LDW20-SC109 OCDF J ( all detects) A Duplicate sample 
analysis (RPD) 

LDW20-SC109 All compounds reported as J (all detects) A Compound quantitation 
estimated maximum possible (EMPC) 
concentration (EMPC). 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 20F0039 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 20F0039 

No Sample Data Qualified in this SDG 
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LDC #: 48680A21 
SDG #: 20F0039 

VALIDATION COMPLETENESS WORKSHEET 
Stage 2B 

Laboratory: Analytical Resources, Inc. 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 1613B) 

Date: 08/07/20 
Page:_1_of_1_ 

Reviewer:~ 
2nd Reviewer:.1::::tt=--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1n 

Notes· 

,, .... ·- A ...... 

Sample receipt/Technical holdina times A/A 

HRGC/HRMS Instrument performance check A 

Initial calibration/lCV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Matrix spike/Matrix spike duplicates/LO 

Laboratory control samples 

Field duplicates 

Labeled Compounds 

Compound auantitation RL/LOQ/LODs 

Taraet compound identification 

Svstem oerformance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW= See worksheet 

Client ID 

LDW20-SC109 

LDW20-SC109DUP 

A/A 

SW 

SW 

N 

N/SW 

A 

N 

A 

N 

N 

N 

A 

ND = No compounds detected 
R= Rinsate 
FB = Field blank 

BIF0465-BLK1 

C:\Users\jgo\Desktop\48680 dioxins\48680A21\ 1 48680A21 W.wpd 1 

I -

ICAL ,:20/35% 

CCV ,: QC Limits 

OPR, SRM 

EMPC = Jdets/A 

D = Duplicate 
TB = Trip blank 

ICV ,: QC Limits 

SB=Source blank 
OTHER: 

EB = Equipment blank 

Lab ID Matrix Date 

20F0039-04 Sediment 06/01/20 

20F0039-04DUP Sediment 06/01/20 



VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B) 

A 2,3,7,8-TCDD F. 1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P. 1,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1,2,3,7,8-PeCDD G.OCDD L. 1,2,3,6,7,8-HxCDF Q.OCDF V. Total TCDF 

C. 1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1,2,3,6, 7,8-HxCDD I. 1,2,3,7,8-PeCDF N. 1,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1,2,3,4,6, 7,8-HoCDF T. Total HxCDD Y. Total HoCDF 

Notes: _____________________________________________________ _ 
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LDC #: 48680A21 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
::f.... Was a routine calibration performed at the beginning of each 12 hour period? 
Ji Were all concentrations within method QC limits for unlabeled and labeled compounds? 
Y Did all routine calibration standards meet the Ion Abundance Ratio criteria? 

Finding Ion 
# Date Standard ID ComDound Conc:na/ml flimits) Abundance Ratio Associated Samples 

06/25/20 SIF0380-ICV1 13C12-P 73.9 (77-129) All <□et) 

2 48680A21 ccv.wpd 
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Reviewer:~ 
2nd Reviewer:~ 

Qualifications 

J/UJ/P (qual P) 



LDC#: 48680A21 VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
.x_ Were all samples associated with a method blank? 
.x_ Was a method blank performed for each matrix and whenever a sample extraction was performed? 
.x_ Was the method blank contaminated? 

Page _1_of_1_ 

Reviewer: JVG 
2nd Reviewer: Cf:?" 

Blank extraction date: __ 0=6/=22=/=20~-- Blank analysis date: 06/25/20 Associated samples: __ ~A_.ll_-(>=5=x)....._ __ _ 
C /K one. umts: na. ;a 

lliiil •n 
- ,_ I . -

II 

BIF0465-BLK1 (5x) 

B 0.175 0.88 

M 0.0946* 0.47 

0 0.166 0.83 

Q 0.521* 2.61 

G 1.32 6.60 

s 0.175 0.88 

IV n 1"'"' nsn. 

*EMPC 
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LDC#: 48680A21 VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
:t__ Was a duplicate sample analyzed for each matrix in this SDG? 
N Were all duplicate sample relative percent differences (RPD) < 25? 

# Duolicate ID Comoound RPD tlimits\ Associated Samoles 

2 Q 46.2 ( s25% ) 1 (Det) 

( s ) 

( s ) 

( s ) 

( s ) 

( s ) 

( s ) 

( s ) 

( s ) 

( s ) 

( s ) 

( s ) 

( s ) 

( s ) 

( s ) 

( s ) 

( s ) 

( s ) 

( s ) 

( s ) 

( s ) 

( s ) 

( < ) 

Page:_1_of_1_ 

Reviewer: ~ ~ 
2nd Reviewer:___.~---

Oualifications 

Jdets/A 

Comments: _______________________________________________ _ 
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LDC Report# 4868082a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 7, 2020 

Semivolatiles 

Stage 4 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0075 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-SC 102 20F0075-02 Sediment 
LDW20-SC101 20F0075-03 Sediment 
LDW20-SC 117 20F0075-04 Sediment 
LDW20-SC123 20F0075-06 Sediment 
LDW20-SC 123FD 20F0075-07 Sediment 
LDW20-SC 125 20F0075-08 Sediment 
LDW20-SC130 20F0075-10 Sediment 
LDW20-SC102MS 20F0075-02MS Sediment 
LDW20-SC 102MSD 20F0075-02MSD Sediment 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SOG were reported at 9.6°C, 11.6°C, and 12.8°C upon 
receipt by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SOG. 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

IX. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits with the following exceptions: 

Associated 
SRMID Compound %R {Limits) Samples Flaa AorP 

BIF0380-SRM1 Phenol 40.0 (42-158) All samples in SDG J (all detects) p 
Naphthalene 16.2 (33-167) 20F0075 J (all detects) 
Acenaphthylene 32.4 (52-148) J (all detects) 
Acenaphthene 46.9 (51-149) J (all detects) 
Anthracene 44.6 (57-143) J (all detects) 
Benzo(a)pyrene 53.8 (54-146) J (all detects) 

X. Field Duplicates 

Samples LDW20-SC123 and LDW20-SC123FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration {ua/Ka) 

Compound LDW20-SC123 LDW20-SC123FD RPO 

Phenol 14.1 18.6 28 

Naphthalene 11.0 12.3 11 

2-Methylnaphthalene 13.1 11.9 10 

Acenaphthylene 7.6 6.8 11 

Dimethylphlhalate 7.4 19.3U Not calculable 

Acenaphthene 6.6 5.4 20 
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Concentration (ua/Ka} 

Comoound LDW20-SC123 LDW20-SC123FD 

Dibenzofuran 9.3 7.8 

Fluorene 7.8 7.2 

Phenanthrene 57.5 48.6 

Anthracene 18.5 15.6 

Fluoranthene 115 105 

Pyrene 142 136 

Butylbenzylphthalate 74.7 22.6 

Benzo(a)anthracene 56.5 48.1 

Chrysene 80.5 67.1 

Bis(2-ethylhexyl)phthalate 141 124 

Benzofluoranthenes, total 183 159 

Benzo(a)pyrene 71.0 61.6 

lndeno(1,2,3-cd)pyrene 46.6 42.2 

Dibenzo(a,h)anthracene 12.7 11.8 

Benzo(g,h,i)perylene 56.2 49.2 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 
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XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to SRM o/oR, data were qualified as estimated in seven samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 20F0075 

I Samele I Comeound I Flag I AorP I Reason I 
LDW20-SC102 Phenol J (all detects) p Standard reference 
LDW20-SC101 Naphthalene J (all detects) materials (%R) 
LDW20-SC117 Acenaphthylene J ( all detects) 
LDW20-SC123 Acenaphthene J (all detects) 
LDW20-SC123FD Anthracene J (all detects) 
LDW20-SC125 Benzo(a)pyrene J (all detects) 
LDW20-SC130 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0075 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0075 

No Sample Data Qualified in this SDG 
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LDC #: 4868082a 
SDG #: 20F0075 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E) 

Date: 68/~/2o 
Page:_lof_l_ 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

xv. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
.,,,.. 
13 

1.11. 

\l..,lilt..,.t,l.,_n A • .,..,. 

Samele receiot/Technical holdina times 

GC/MS Instrument oerformance check 

Initial calibration/lCV 

Continuina calibration 

Laboratorv Blanks 

Field blanks 

Surroaate soikes 

Matrix soike/Matrix soike duolicates 

Laboratorv control samoles 

Field duplicates 

Internal standards 

Compound Quantitation RL/LOQ/LODs 

Tan::aet compound identification 

Svstem performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC102 

LDW20-SC101 

LDW20-SC117 

LDW20-SC123 

LDW20-SC123FD 

LDW20-SC125 

LDW20-SC130 

LDW20-SC102MS 

LDW20-SC102MSD 

~ !:Fb1~-f>tk:: i-

0 
p 
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r /1 I 

A I f>r 

~ 

rJ 
1,' 

~ 
qV 

SIA\ \') 

A 
A 
~ 
A 
A. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

1 

(ctit...; 2-o?. 
CNf~( 

:: 

Les S-~fl-1 
4/~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

lab ID 

20F0075-02 

20F0075-03 

20F0075-04 

20F0075-06 

20F0075-07 

20F0075-08 

20F0075-10 

20F0075-02MS 

20F0075-02MSD 

'-- -
\t7iJ'=-- ~b 1"'3 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

·--' 
I 



LDC #:_lf_f_~_SD_P,_t;....._ VALIDATION FINDINGS CHECKLIST Page:_1_of_2_ 
Reviewer: JVG ✓--

2nd Reviewer: cJ.,/ 
Method: Semivolatiles (EPA SW 846 Method 82700) 

Validation Area Yes No NA Findings/Comments 

I. Technical holdina times 

Were all technical holdina times met? / 
Was cooler temperature criteria met? / 
II. GCIMS Instrument performance check 

Were the DFTPP performance results reviewed and found to be within the specified / criteria? 

Were all samples analvzed within the 12 hour clock criteria? / 
/ 

Illa. Initial calibration 

Did the laboratory perform a 5 point calibration prior to sample analysis? / 

Were all percent relative standard deviations (%RSD) ~ 20% and relative response / factors (RRF) within method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve / fit acceptance criteria of> 0.990? 

lllb. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration / 
for each instrument? 

Were all percent differences (%D) < 30%? / 
IV. Continuina calibration 

Was a continuing calibration standard analyzed at least once every 12 hours for ~ 
each instrument? 

Were all percent differences (%D) ~ 20% and relative response factors (RRF) within / 
method criteria? 

V. Laboratorv Blanks 

Was a laboratory blank associated with everv sample in this SDG? / 
Was a laboratory blank analyzed at least once every 12 hours for each matrix and /~ 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the blanks / validation findinas worksheet. 

VJ. Field blanks 

Were field blanks were identified in this SDG? 
,.. /v 

Were target compounds detected in the field blanks? ,,, v 

VII. Surroaate spikes 

Were all surrogate Percent recoverv (%R) within QC limits? / 
If 2 or more base neutral or acid surrogates were outside QC limits, was a / reanalysis performed to confirm %R? 

If any percent recoveries (%R) was less than 10%, was a reanalysis performed to / 

confirm %R? / 
VIII. Matrix spike/Matrix spike duplicates / 

Were matrix soike <MS\ and matrix soike duolicate <MSD\ analvzed in this SDG? I 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / (RPO) within the QC limits? 

IX. Laboratorv control samples 

Was an LCS analvzed ner extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPO) within / the QC limits? , 
X. Field duplicates 

Were field duplicate pairs identified in this SDG? / 
Were target compounds detected in the field duplicates? / 
XI. Internal standards 

Were internal standard area counts within -50% to +100% of the associated / calibration standard? 

Were retention times within + 30 seconds of the associated calibration standard? / 
XII. Compound c,uantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? / 
Were the correct internal standard (IS), quantitation ion and relative response factor / 
(RRF) used to quantitate the compound? 

Were compound quantitation and Rls adjusted to reflect all sample dilutions and / dry weight factors applicable to level IV validation? 

XIII. Tar_c,et compound identification 

Were relative retention times (RRT's) within + 0.06 RRT units of the standard? V 
Did comoound soectra meet soecified EPA "Functional Guidelines" criteria? V 
Were chromatoaram peaks verified and accounted for? / 
XIV. System performance 

System performance was found to be acceptable. /l 
XV. Overall assessment of data 

Overall assessment of data was found to be acceptable. /1 

Level IV Checklist_8270D_rev02.wpd 

NA 

Page:_Lof 2 
Reviewer: J~ 

2nd Reviewer:_-,=-_____ _ 

Findinas/Comments 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1 . N-Nitrosodlethylamine 
.. 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. N-Nitrosomethylethylamine 

D. 1,3-Dichlorobenzene DD. Acenaphthylene DDD. Chrysene DDDD. cis/trans-Decalin D1. N-Nitrosomorpholine 

E. 1,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolidine 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene 

H. 2,2'-Oxybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H 1. Pronamide 

I. 4•Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1,4-Dioxane 11. Methyl methanesulfonate 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. Ethyl methanesulfonate 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. o,o',o"-Triethylphosphorothioate 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. n-Phenylene diamine 

M. lsophorone MM. 4.Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1,4-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorene NNN.Aniline NNNN. 2,6-Dichlorophenol N1. N-Nitro-o-toluidine 

O. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 1,2-Diphenylhydrazine 01. 1,3,5-Trinitrobenzene 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. BenzoicAcid PPPP. 3-Methylphenol P1. Pentachlorobenzene 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q 1. 4-Aminobiphenyl 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R 1. 2-Naphthylamine 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. Triphenylene 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. Octachlorostyrene 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene UUUU .. 2,3,4,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1,2,4,5-Tetrachlorobenzene V1. 1,4-phenylenediamine 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene WWWW .. 2-Picoline W1. Methapyrilene 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. 3-Methylcholanthrene X1. Pentachloroethane 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethylamine Y1. 3,3'-Dimethylbenzidine 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene zzz. Perylene ZZZZ. Hexachloropropene 21. o-Toluidine 
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METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) ( S f.<.M 

P- ase see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
N NIA Was a LCS required? 

Y N N/A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Comoound %Rflimitsl %R!Limitsl RPD !Limits) Associated Samoles 

o..,- F=o~w-51t..M t. A. -ln,o c fl...lSJ> ( ) ( ) J{.(I (IJ-'.\-1 
5 r, .2.. (~~-1<,7) 

\ ./ 

( ) ( ) 

Pl? ~t.4 C,;t..-14fg> ( ) ( ) 

Ge;. 'f',,q Cf l-14't > ( ) ( ) 

vv 4-4-.~ (~7 .... tf;) ( ) ( ) 

Ir-r 5,.t < ~4-•4,> { ) ( ) 

{ ) ( ) ( ) i/ 

{ ) { ) ( ) 

{ l ( \ I \ 

{ ) ( ) { ) 

( ) ( ) ( ) 

{ ) ( ) ( ) 

{ ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

{ ) ( ) ( ) 

I \ I \ I \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) : ( ) 

{ ) ( ) ( ) 

I l ( ) ( \ 
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LDC#: 48680B2a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS SVOA (EPA SW 846 Method 8270E) 
~ Were field duplicate pairs identified in this SDG? 
w.w_ Were target analytes detected in the field duplicate pairs? 

Concentration (ug/Kg) 

Compound 4 5 

A 14.1 18.6 

s 11.0 12.3 

w 13.1 11.9 

DD 7.6 6.8 

cc 7.4 19.3U 

GG 6.6 5.4 

JJ 9.3 7.8 

NN 7.8 72 

uu 57.5 48.6 

w 18.5 15.6 

yy 115 105 

zz. 142 136 

AAA 74.7 22.6 

CCC 56.5 48.1 

DOD 80.5 67.1 

EEE 141 124 

A2 183 159 

Ill 71.0 61.6 

JJJ 46.6 422 

KKK 12.7 11.8 

LLL 56.2 49.2 

V:\Josephine\FIELD DUPLICATES\48680B2a windward duwamish.wpd 
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RPO 

28 

11 

10 

11 

NC 

20 

18 

8 

17 

17 

9 

4 

107 

16 

18 

13 

14 

14 

10 

7 

13 



LDC #: 4868082a VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 8270E ) 

Page:_1_of_1_ 

Reviewer: ~ 
2nd Reviewer: -+~--

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified 
below using the following calculations: 

RRF = (Ax)(C1s)/(A1s)(Cx) 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 * (SIX) 

Calibration 
# Standard ID Date Compound (IS) 

1 ICAL 02/28/20 Phenol (DCB) 

Naphthalene (NPT) 

NT10 Diethylphthalate (ANT) 

Phenanthrene (PHN) 

Chrysene (CRY} 

BEHP (DNOP) 
Benzo(g,h,i)perylene (PRY} 

022820 svoa nt1 O 

Ax = Area of Compound 
Cx = Concentration of compound, 
S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 
(RRF 10std) (RRF 10std) 

1.59347 1.59347 

0.92453 0.92453 

1.37384 1.37384 

1.03992 1.03992 

1.20105 1.20105 

0.49495 0.49495 
1.23732 1.23732 

Reported 

AverageRRF 
(Initial) 

1.65585 

0.92758 

1.35321 

1.02052 

1.21232 

0.48711 
1.24193 

Ais = Area of asso.ciated internal standard 
C15 = Concentration of internal standard 
X = Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 
(Initial) 

1.65585 7.959 7.959 

0.92758 1.339 1.339 

1.35321 7.313 7.313 

1.02052 1.897 1.897 

1.21232 3.091 3.091 

0.48710 3.070 3.070 

1.24193 6.014 6.014 



LDC# 48680B2a VALIDATION FINDINGS WORSHEET 
Continuing Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 8270E ) 

Page:_1_of_1_ 
Reviewer: ~ 

2nd Reviewer:~ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 
for the compounds identified below using the following calculation: 

% Difference= 100 * (ave. RRF • RRF)/ave. RRF 

RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 
# Standard ID Date Compound (IS) 

1 NT1020062302. 6/23/2020 Phenol (DCB} 
Naphthalene (NPT) 

NT10 Fluorene (ANT) 
Phenanthrene (PHN) 

Chrysene (CRY) 
BEHP (DNOP) 
Benzo(a,h,i)perytene (PRY) 

Where: 
ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, 

Reported 

Average RRF RRF 
(Initial) (CCV) 

1.65585 1.62455 
0.92758 0.94636 
1.55760 1.32268 

1.02052 1.01094 
1.21232 1.15605 
0.48711 0.47106 
1.24193 1.17446 

Recalculated 
RRF 

(CCV} 

1.62455 
0.94636 
1.32268 
1.01094 
1.15605 
0.47106 
1.17446 

Cx = Concentration of compound, 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 
%D %D 

1.9 1.9 
2.0 2.0 
15.1 15.1 

0.9 0.9 
4.6 4.6 
3.3 3.3 
5.4 5.4 



LDC #:_4-_8i_G>~_ ~ M., VALIDATION FINDINGS WORKSHEET 
Surrogate Resul_ts Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270D) 

Page:_1_of_1 _ 

Reviewer: JVGi 
2nd reviewer: ~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 Where: SF = Surrogate Found ~, = urroga e pI e 

Sample ID: 
SS S t S "k d 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Soiked Found Reported Recalculated Difference 

N itrobenzene-d5 $ 00 13;,or..io (po.,~ ,o.g () 

2-Fluorobiphenyl .3.~u r2.> 7P-. r; I 

Terphenyl-d14 I 4 ~" ~-- ~7~ .. t,1,4- ~1.4--
Phenol-d5 1 t,() 3, ~·'J t,5'3" C,o.~ ~o. S 
2-Fluorophenol -$, '1C-~ SZ.7 c2.7 
2,4,6-Tribromophenol s.,,, 1s,, 1~,., 
2-Chlorophenol-d4 v 5. 014 ~,1 ,,.q 
1,2-Dichlorobenzene-d4 ~,6() '?,, 12-'j 6 4." ro4,c;.. I/ 

Sample ID: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Soiked Found Reoorted Recalculated Difference 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID ampe 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reoorted Recalculated Difference 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SURRCALC.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer: <l: 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 100 * (SSC - SC)/SA 

RPO = I MSC - MSC I * 2/(MSC + MSDC) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: ____ 8'._,._1/5__._ ____ _ 

I Can~uoo I 
Spike Sample Spiked Sample 

Adik Concenxation Concenttion 
( £¼ ~, ) (W') ~ ( ~ J 

I-
., 

/ Mi:::n 
./ I .... , AftC, Mi:::n 

' - -
Phenol 5D4- >64- q:z.,~ 4u 4'/y--
N-Nmcs1:1-1:11-n-pmi:,y1am1ne 

4- - - .. 
ol 

Acenaphthene 7,' 4Jy 
4- '"" p ,_, ol 

Pyrene v 
, 2tG. ~~, '<, 7 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

··-···- i:::-•1r-
.......... ..:.., ~-n,,.,. n. ·-H--.L- I IIIISlllllSD I 

Percent Recoverv Percent Recoverv I RPD I 
- c---•- - c---•- - c---•-(,,,., 

~'- :z_ 7o,c./ 7o,~ 4, 'i4 s.o, 

¥0,~ S1) ? ~O,G go_7 o, +~e; 6.'n 

~1-s &'7. 1 ~-4 fie:/. t;;; ,. 2(p t. z \ 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer:~ 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPO) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: __ f'>_l---'-f-_0_'7_~_-_P;_S_1 __ 

Spike Spike I re, 1 rc,n 

Compound 
Addt ( w ) 

Conce1ration 
( t.-t. .... ) Percent Recovery Percent Recovery 

, ,, , 
.J 1rc,n I re, 1 rc,n I re, - ,.. ___ ,_ . ., ___ ,,. -

Phenol S<10 lvl>r 6'j7 ~ 7<t~ 79~ 3 
N ~lilF&iQ di,ll pi:opylacwne 

4- - - I 

3S-<J ,'1.9 &C/ .. 9 _./ 
l,/' 

Acenaohthene 

Pei 1tacl 1101 opl leAOI ~ 
Pyrene y 4oo I/ ~-0 ~o,o 

---------7 ' 

1 ,-.e,,, rc,n 

RPD 

., ___ , ___ ,_.,_., 

~ 

-------

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when 
reported results do not agree within 10.0% of the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page: ~1 
Reviewer: J 

2nd reviewer: ___ _ 
METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = .(8J(!.lN,)(DF)(2.0) Example: 
(A;.)(RRF)(V0 )(V;)(%S) 

l d-, .,,, .f0'1t; A, = Area of the characteristic ion (EICP) for the Sample I.D. 
' 

compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

Cone.=/ 07~,f)( 4, 0 )( lo,\\..-)( fil>OO ,. = Amount of internal standard added in nanograms (ng) )( ) 

(~6S77'f )( I.Zl2'2.. )( 1,.,~><o. ~ &i> )( ) 

Vo = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

llS"A ~ ~ v, = Volume of extract injected in microliters (ul) = 

v. = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 

# Sample ID Compound 
Conce~~on 

( '-"'> 
Concenxation ,~ ~) Qualification 

I 
7 7 7 

C{uru (-e,>\e,, ll~ ,,~ -
I 

RECALC.wpd 



LDC Report# 4868082b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 7, 2020 

Semivolatiles 

Stage 4 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0075 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-IT106 20F0075-01 Sediment 
LDW20-SC102 20F0075-02 Sediment 
LDW20-SC101 20F0075-03 Sediment 
LDW20-SC117 20F0075-04 Sediment 
LDW20-SC123 20F0075-06 Sediment 
LDW20-SC123FD 20F0075-07 Sediment 
LDW20-SC125 20F0075-08 Sediment 
LDW20-IT105 20F0075-09 Sediment 
LDW20-SC130 20F0075-10 Sediment 
LDW20-IT127 20F0075-11 Sediment 
LDW20-IT127MS 20F0075-11 MS Sediment 
LDW20-IT127MSD 20F0075-11 MSD Sediment 

1 
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Collection 
Date 

06/02/20 
06/02/20 
06/02/20 
06/02/20 
06/02/20 
06/02/20 
06/02/20 
06/02/20 
06/02/20 
06/02/20 
06/02/20 
06/02/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E in Selected Ion Monitoring (SIM) mode 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 9.6°C, 12.8°C, and 11.6°C upon 
receipt by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds with the following exceptions: 

Associated 
Date Compound %D Samples Flag AorP 

02/28/20 N-Nitrosodiphenylamine 34.4 LDW20-SC102 J (all detects) A 
LDW20-SC101 
LDW20-SC117 
LDW20-SC123 
LDW20-SC123FD 
LDW20-SC125 
LDW20-SC130 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

3 
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Associated 
Date Compound %D Samples Flag AorP 

06/23/20 Benzoic acid 29.2 LDW20-SC102 J (all detects) A 
LDW20-SC101 
LDW20-SC117 
LDW20-SC123 
LDW20-SC123FD 
LDW20-SC125 
LDW20-SC130 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Extraction Associated 
n•---•-1n Date Compound Concentration Samples 

BIF0656-BLK2 06/23/20 1,4-Dichlorobenzene 0.7ug/Kg All samples in SDG 20F0075 
1,2-Dichlorobenzene 0.8 ug/Kg 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
than the concentrations found in the associated laboratory blanks with the following 
exceptions: 

Reported Modified Final 
Sample Compound Concentration Concentration 

LDW20-SC102 1,4-Dichlorobenzene 3.0 ug/Kg 3.0U ug/Kg 
1,2-Dichlorobenzene 1.3 ug/Kg 1.3U ug/Kg 

LDW20-SC101 1,4-Dichlorobenzene 3.6 ug/Kg 3.6U ug/Kg 

LDW20-SC117 1,4-Dichlorobenzene 1.8 ug/Kg 1.8U ug/Kg 

LDW20-SC123 1,4-Dichlorobenzene 2.1 ug/Kg 2.1U ug/Kg 

LDW20-SC123FD 1,2-Dichlorobenzene 1.2 ug/Kg 1.2U ug/Kg 

LDW20-SC125 1,4-Dichlorobenzene 1.5 ug/Kg 1.5U ug/Kg 

VI. Field Blanks 

No field blanks were identified in this SDG. 

4 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spika ID MS(%R) MSD(%R) 
(Associated Samples) Compound (Limits) (Limits) Flaa . -

LDW20-IT127MS/MSD Chrysene 126 (48-120) - J (all detects) A 
(LDW20-IT127) 

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

X. Field Duplicates 

Samples LDW20-SC123 and LDW20-SC123FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (ug/Kg) 

Compound LDW20-SC123 LDW20-SC123FD RPD 

1 ,4-Dichlorobenzene 2.1 27.3 171 

1,2-Dichlorobenzene 4.9U 1.2 Not calculable 

Benzyl alcohol 13.2 17.5 28 

Benzoic acid 38.5 54.3 34 

N-Nitrosodiphenylamine 3.1 2.9 7 

5 
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XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV %D, continuing calibration %D, and MS/MSD %R, data were qualified as 
estimated in eight samples. 

Due to laboratory blank contamination, data were qualified as not detected in six samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

6 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 20F0075 

Sample Compound Flag AorP Reason 

LDW20-SC102 N-Nitrosodiphenylamine J (all detects) A Initial calibration 
LDW20-SC101 verification (%D) 
LDW20-SC117 
LDW20-SC123 
LDW20-SC123FD 
LDW20-SC125 
LDW20-SC130 

LDW20-SC102 Benzoic acid J ( all detects) A Continuing calibration 
LDW20-SC101 (%D) 
LDW20-SC117 
LDW20-SC123 
LDW20-SC123FD 
LDW20-SC125 
LDW20-SC130 

LDW20-IT127 Chrysene J (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0075 

Modified Final 
Sample Compound Concentration AorP 

LDW20-SC102 1,4-Dichlorobenzene 3.0U ug/Kg A 
1,2-Dichlorobenzene 1.3U ug/Kg 

LDW20-SC101 1,4-Dichlorobenzene 3.6U ug/Kg A 

LDW20-SC117 1,4-Dichlorobenzene 1.8U ug/Kg A 

LDW20-SC123 1 ,4-Dichlorobenzene 2.1U ug/Kg A 

LDW20-SC123FD 1,2-Dichlorobenzene 1.2U ug/Kg A 

LDW20-SC125 1,4-Dichlorobenzene 1.5U ug/Kg A 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0075 

No Sample Data Qualified in this SDG 

7 
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LDC #: 4868082b 
SDG #: 20F0075 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc. 

Date:u~cho 
Page:_lof l 

Reviewer:~ 
2nd Reviewer:~ SV?J?\, 

METHOD: GC/MS P-ol~n1.1slesr AFernatic Mydr oca, beA6 (EPA SW 846 Method 8270E-SIM} 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

v .. r · ··-- .& ...... 

I. Samele receiot/Technical holding times 

II. GC/MS Instrument oerformance check 

Ill. Initial calibration/lCV 

IV. Continuina calibration 

V. Laboratorv Blanks 

VI. Field blanks 

VII. Surroaate soikes 

VIII. Matrix soike/Matrix soike duolicates 

IX. Laboratorv control samoles 

X. Field duolicates 

XI. Internal standards 

XII. Compound auantitation RULOQ/LODs 

XIII. Target comoound identification 

XIV. Svstem oerformance 

xv. Overall assessment of data 

Note: A = Acceptable 

'2 
1 

2 ' 
3 ' 
4 I 

5 t 

6 f 

7 \ 

8 .,. 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT106 

LDW20-SC102 

LDW20-SC101 

LDW20-SC117 

LDW20-SC123 

LDW20-SC123FD 

LDW20-SC125 

LDW20-IT105 

b 
0 

9 ' LDW20-SC130 

10 °' LDW20-IT127 

11 LDW20-IT127MS 

12 LDW20-IT127MSD 

13 

1r'I t?. I Po , ~o- t'>-Lk-v 
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l\ 
~ 
f). 

6. 
't>.. 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

p/ 

'-

\O{,S. 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Lab ID Matrix Date 

20F0075-01 Sediment 06/02/20 

20F0075-02 Sediment 06/02/20 

20F0075-03 Sediment 06/02/20 

20F0075-04 Sediment 06/02/20 

20F0075-06 Sediment 06/02/20 

20F0075-07 Sediment 06/02/20 

20F0075-08 Sediment 06/02/20 

20F0075-09 Sediment 06/02/20 

20F0075-10 Sediment 06/02/20 

20F0075-11 Sediment 06/02/20 

20F0075-11 MS Sediment 06/02/20 

20F0075-11 MSD Sediment 06/02/20 

c.PAt\ :: \ i \0 
I I 

1 

,,. 
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VALIDATION FINDINGS CHECKLIST 

Method: J2AH (EPA SW 846 Method 8270UJ-SIM) 

Validation Area Yes No NA 

I. Technical holdina times 

Were all technical holdina times met? 
-, / 

Was cooler temperature criteria met? / 
II. GC/MS Instrument oerformance check fNot required) 

Were the DFTPP performance results reviewed and found to be within the specified / criteria? 

Were all samples analv7ed within the 12 hour clock criteria? / 
Illa. Initial calibration 

Did the-"laboratorv oerform a 5 ooint calibration orior to sam~ie analvsis? / 
Were all percent relative standard deviations (%RSD) ,:: 20% and relative response / factors (RRF) > 0.05? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve flt / acceotance criteria of> 0.990? 

/lib. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration for /v 
each instrument? 

Were all percent differences <%Dl s:30%? / 

IV.Continuinacallbration 
/ 

/ Was a continuing calibration standard analyzed at least once every 12 hours for each 
instrument? 

Were all oercent differences (%0) < 20% and relative resoonse factors (RRF) > 0.05? 

V. Laboratorv Blanks ,,,, 

Was a laboratory blank associated with everv samole in this SDG? / 
Was a laboratorv blank analvzed for each matrix and concentration? / 
Was there contamination in the laboratorv blanks? / 

v . 
I 

VI. Field blanks 

Were field blanks identified in this SDG? 
/,,.. 

•·· 

Were taraet comoounds detected In the field blanks? / 
VII. Surrogate soikes / 

Were all surroaate percent differences <%R) within QC limits? 
/ 

it 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis / performed to confirm %R? 

If any percent recoveries (%R) was less than 1 O J;?ercent, was a reanalysis performed /~ 
to confirm %R? 

VJ/I. Matrix soike/Matrix soike duo/icates 
/ 

Were matrix spike (MS) and matrix soike duollcate <MSD) analvzed in this SDG? / ... 
Were the IVIS/MSD percent recoveries (%R) and the relative percent differences (RPO) 

,,,/ within the QC limits? 
, 

Level IV checklist_8270O-SIM_rev02.wpd 
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2nd Reviewer:~· 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No - . 

IX. Laboratorv control samr:,les .,, 

'Was an LCS analvzed ner 4 v+raction batch? / 
~-:. , .. / 

Were the LCS percent recoveries (%R) and relative percent difference (RPO) within / 
the QC limits? 

X. Field duplicates 

Were field duolicate oairs identified in this SDG? / 
Were taroet compounds detected in the field duclicates? / , 
XI. Internal standards 

Were internal ~tandard area counts within -50% or +100% of the asspciated calibration / standard? :: .. : .. 

Were retention times within + 30 seconds of the associated calibration standard? / 
XII. Compound Quantitation 

Did the laboratory LOQs/Rls meet the QAPP LOQs/RLs? / 
Were the correct internal standard (IS), quantitation ion and relative response factor / 
(RRF) used to quantitate the compoun~? 

Were compound quantitation and RLs adjusted to reflect all sample dilutions and dry 
weight factors applicable to level IV validation? 

/ 

Xlll Tametcomooundidentiflcation 

Were relative retention times <RRrs) within+ 0.06 RRT units of the standard? ./ 
' 

Did compound soectra meet soecified EPA "Functional Guidelines" criteria? / 
Were chromatoaram ceaks verified and accounted for? / 
XIV. System performance 

System performance was found to be acceptable. A 
XV. Overall assessment of data 

. 

Overall assessment of data was found to be acceotable. /I 

Level IV checklist_8270D-SIM_rev02.wpd 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. N-Nitrosodiethylamine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a}anthracene CCCC. Benzo(b}fluorene C1. N-Nitrosomethylethylamine 

D. 1,3-Dichlorobenzene DD. Acenaphthylene DDD. Chrysene DDDD. cis/trans-Decalin D1. N-Nitrosomorpholine 

E. 1,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl}phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolidine 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene 

H. 2,2'-Oxybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1,4-Dioxane 11. Methyl methanesulfonate 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J 1. Ethyl methanesulfonate 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h}anthracene KKKK. Atrazine K1. o,o',o"-Triethylphosphorothioate 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i}perylene LLLL. Benzaldehyde L 1. n-Phenylene diamine 

M. Jsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1,4-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N 1. N-Nitro-o-toluidine 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 1,2-Diphenylhydrazine 01. 1,3,5-Trinitrobenzene 

P. Bls(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. BenzoicAcid PPPP. 3-Methylphenol P1. Pentachlorobenzene 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 4-Aminobiphenyl 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R1. 2-Naphthylamine 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. Triphenylene 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. Octachlorostyrene 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene UUUU •. 2,3,4,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol W. Anthracene VW.Benzonaphthothlophene VVW. 1,2,4,5-Tetrachlorobenzene V1. 1,4-phenylenediamine 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene WWWW .. 2-Picoline W1. Methapyrilene 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. 3-Methylcholanthrene X1. Pentachloroethane 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethylamine Y1. 3,3'-Dimethylbenzidine 

Z. 2,4,5-Trichlorophenol 22. Pyrene ZZZ. Perylene ZZZZ. Hexachloropropene 21. o-Toluidine 

COMPNDL_SVOA long list.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

Cvo1\ " METHOD: GC/MS PAtt(EPA SW 846 Method 8270p{-SIM) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

{J). N NIA Was an initial calibration verification standard analyzed after each ICAL for each instrument? 
ytf:j 'NIA Were all %D within the validation criteria of ~30% %D ? -

# Date Standard ID Compound 
Finding o/:~ 

(Limit: <20.8% 0% Associated Samples 

02/tS/ ho SrC.oov,_ SOI~ (l([. ?,-f. cf 'l....,., .,. '1 ~f!> 1-( 

ICVsvoa.wpd 

P-e+ -a ., 
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Reviewer:----,,J¥Q__ 

2nd Reviewer:~ 

Qualifications 

J /IA! /A 



LDC#: 

~~ V. 
METHOD: GC/MS f¥tH (EPA SW 846 Method 8270J;lr-SIM) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

~e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
NIA Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 

V'N }N/A Were percent differences (%D) s:20 % and relative response factors (RRF) within the method criteria? 

Finding%D Finding RRF 
# Date Standard ID Compound (Limit <20.0%) (Limit) Associated Samples 

0 f., /2, ('ao ~\o2d6 ~ 'VJO ,$ f''f'f Uf_~ "l.-7 'f AA!> !- _(jl . , 

CONCAL.wpd 
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Reviewer:~ 

2nd Reviewer:-U-

Qualifications 
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VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: GC/MS PAH (EPA SW 846 Method 8270D-SIM) 
Pease see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 

N N/A Was a method blank analyzed for each matrix? 
Y N N/A Was a method blank analyzed for each concentration preparation level? 

N NIA Was a method blank associated with every sample? 
N N/A Was the blank contaminated? If yes, please see ql}81ification below. 

ank extraction date: g; /4, /2a Blank analysis date: o Go ~:,/2o ct' 
Cone. units: 1" Ii ~ Associated Sam les: 2..-7 

Blank ID 

Page:_l_ of _J_ 
Reviewer: J~ 

2nd Reviewer: ______ _ 

~ 11-----..i.:::...---11--0_ . .;._7 ___ u----~~..:..· -=-()....:;../_".,...---+-~-•'__.:..A_U_-+-_J._&..:../4...:;.i....._1---2._,\ ~--1-----+-l, __ >"'--,,;,l,.,_, _-1-----11 

l F O. '6 ,. ~ l 

Blank extraction date: ____ Blank analysis date: __ _ 
Cone. units: Associate dS amoes: 

llllliiillll Blank ID 

CIRCLED RES UL TS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Common contaminants such as the phthalates and TICs noted above that were detected in samples within ten times the associated method blank concentration were qualified as not detected, "U". Other 
contaminants within five times the method blank concentration were also qualified as not detected, "U". 

RI .4.h.11(~? 111,M 



LDC#: 

METHOD: GC/MS PAH (EPA SW 846 Method 8270D-SIM) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_\ of_l 
Reviewer: ~ 

2nd Reviewer: ___ _ 

Y N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an associated MS/MSD. 
S ·1 /Wat r 

l ~ N N/A 
01 e. 

Was a MS/MSD analyzed every 20 samples of each matrix? 
yt'N '1d/A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPO) within the QC limits? 

MS MSD 
# Date MS/MSDID Compound %A (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

\1 /1-2-- POP 12, ( 4~-/U) ( ) ( ) lo ( Ot+) J~½/A - ./ ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( \ ( \ ( \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I \ ( \ I \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( \ ( ) ( \ 

MSD.wpd 



LDC#: 4868082b VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

OD: GCMS SVOA (EPA SW 846 Method 8270E-SIM) 
Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (ug/Kg) 

Compound 5 6 

E 2.1 27.3 

F 4.9U 1.2 

QQQ 13.2 17.5 

PPP 38.5 54.3 

QQ 3.1 2.9 

V:\Josephine\FIELD DUPLICATES\4868082a windward duwamish.wpd 
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Reviewer: JVG 

2nd Reviewer: d 

RPD 

171 

NC 

28 

34 
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LDC #: 4868082b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 8270E-SIM) 

Page:_1_of_1_ 
Reviewer: JVG 

2nd Reviewer: ,t__.. 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified 
below using the following calculations: 

RRF = (Ax)(CiJ/(AiJ(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound (IS) 

1 ICAL 02/28/20 1,4-DCB (DCB) 

SIM 1,2,4-TCB (NPT) 

NT10 Pentachlorophenol (PHN) 

Calibration 

# Standard ID Date Compound (IS) 

2 ICAL 05/11/20 Chrysene (CRY) 

SIM Benzo(a)pyrene (PRY) 

NT8 

022820 nt1 0 051120 nt8 svoasim 

Ax = Area of Compound 

Cx = Concentration of compound, 

S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 

(RRF 5 std) (RRF 5 std) 

1.31443 1.31443 

0.36297 0.36297 

0.19257 0.19257 

Reported Recalculated 

RRF RRF 

(RRF 2.5 std) (RRF 2.5 std) 

1.22429 1.22429 

1.17321 1.17321 

Reported 

Average RRF 

(Initial) 

1.41049 

0.40284 

0.16863 

Reported 

Average RRF 

(Initial) 

1.17941 

1.08195 

Ais = Area of associated internal standard 

C;s = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

1.41049 10.3 10.3 

0.40284 12.2 12.2 

0.16863 11.6 11.6 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

1.17941 5.1 5.1 

1.08195 9.9 9.9 



LDC # 4868082a VALIDATION FINDINGS WORSHEET 
Continuing Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 827064,S(JVI J 

Page:_1_of_1_ 
Reviewer:~ 

2nd Reviewer:~ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 
for the compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 

RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

# Standard ID Date Compound 

1 NT1020062303S 6/23/2020 1,4-DCB 

1,2,4-TCB 

NT10 Pentachlorophenol 

2 N820061502 6/15/2020 Chrysene 

NT8 Benzo(a)pyrene 

(IS) 

(DCB) 

(NPT) 

(PHN) 

(CRY) 

(PRY) 

Where: 

ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 

Reported 

Average RRF RRF 

(Initial) (CCV) 

1.41049 1.35447 

0.40284 0.41332 

0.16863 0.17243 

1.17941 1.11921 

1.08195 1.02197 

Recalculated 

RRF 

(CCV) 

1.35447 

0.41332 

0.17243 

1.11921 

1.02197 

Cx = Concentration of compound, 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 

%D %D 

4.0 4.0 

2.6 2.6 

2.3 2.3 

5.1 5.1 

5.6 5.5 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

Svq,, G" 
ME"f.HOD: GC/MS ~ (EPA SW 846 Method 8270.0-SIM) 

Page:_1_of_1 _ 
. Reviewer: . ~ 

2nd reviewer: ___ _ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

Sample ID: I -· •!: 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nitmlaer=l'le 115 W-eiltu 1>, Of) l,'f'f7 '"·' c,,. ~ 0 

2-FJip:ii::gtlipl:lanyl \(;"\<k-A,4- 2-. 1(.7 "1 .,, ,?' ~ "),,_ ;-

Te~14 'fi-t?IR> V ?--, t~ ,~-t ,S..-a....,cg ,..-

SampelD: 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reoorted Recalculated Difference 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terphenyl-d14 

s I ID ampe : 
Percent Percent 

Surrogate - Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terphenyl-d14 

s I 10 ampe : 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terphenyl-d14 

Sample ID· . 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terphenyl-d14 

SURRCALC.wpd 



LDC #:_cf;_K_C,_)JOP> 2h VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

CvQ- c 
METHOD: GC/MS P-AH (EPA SW 846 Method 82700"-SIM) 

Page:_1_of_1_ 

Reviewer:~ 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPO) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

%_ R~covery = 100 * (SSC - SC)/SA 

RPO = I MSC - MSC I * 2/(MSC + MSDC) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: -----=-h;....:A--=-\ Y~-----

Spike Sample Spiked Sample 
Added Concentration Concenx:_tion 

Compound ( 1"0) /krA! ( ~~ ( ~ ) , V p 
MS MSD MS MSD 

Acenaphthene 

Pyrene 

{j,_..b (-,.) f.,, - I J ?q(> ~60 1 J. \ ,~ {,~r, 
I f 

SC :: Sample concentation 

MSDC = Matrix spike duplicate concentration 

Matrix SDike Matrix Spike Duplicate MS/MSD 

Percent Recoverv Percent Recoverv RPO 

Reported Recalc. - d Recalc. I Reported I Recalc. I 

1fCJJ ttc.. {qy '"r ~,J:'J <f~ P" 

~-· 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 
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LDC#: "- VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

svi,r ~ 
METHOD: GC/MS RAt-1 (EPA SW 846 Method 827017-SIM) 

Page:j_of_1_ 

Reviewer: ,)¥LG =. 

2nd Reviewer: Y--·---

The percent recoveries (%R) and Relative Percent Difference (RPO) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: · 

% Recovery = 100 * (SC/SA Where: SSC = Spike concentration 
SA= Spike added 

RPO = I LCSC - LCSDC I * 2/(LCSC + LCSDC} LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: ---'~'--"'-J;:-.C-t=""_O-=''""'<a-o:;;.;._-_j_~_:2.. __ 

Spike Spike I t"!:t I I c..,c I I ,...,,,. r-c:n 

Compound Ad,:.., 
( ~ ) 

Concen~on 
( a,t ) Percent Recovery Percent Recoverv RPO 

" 
.., -

I C:J:I •~c:n l('Q I r-c:n - .. ___ ,_ - .,, ___ ,_ - - . .. 

Acenaphthene 

Pyrene 

pep 1 ~c,o kill-- ~~~ \/A-- ~,'j t"lf,, 
. 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when 
reported results do not agree within 10. 0% of the recalculated results. 
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LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

~Y1/Pr c 

Page:_Lof_j_ 
Reviewer. JVG 

2nd reviewer: ~ 
METHOD: GC/MS-AAH (EPA SW 846 Method 827(¢-SIM} 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A.)(l.)(VJ(DF)(2.0) Exampl~: 
(Ai.)(RRF)(VJ(VJ(%S) cti.,.,~ A, = Area of the characteristic ion (EICP) for the Samplel.D. lo I 

compound to be measured 

Ai. = Area of the characteristic ion (EICP) for the specific 
internal standard 

1. = Amount of internal standard added In nanograms (ng) Cone. = ( ?S'lf (, 6 )( 2,v }{ o.~111-L )( l«oo lC ) 

<72 ~~)CJ, \7'i-fl >< f'5,s7"/- o .,,f ~ ) 

v. = Volume or weight of sample extract In milliliters (ml} or 
grams (g). 4/. 2-- Ii'~ v, = Volume of extract injected in microliters (ul) = 

v, = Volume of th1t"concentrated extract In microliters (ul) 
.. 

Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 

# Sample ID Comoound 
Concen1;f:tlon 

(IMl ra.. 
Concen7:t1on 

(IN- ""\ Qualification 
4, ,/ 7 7/ 

lo C'-tntJ~ '. -y 
41. Y --

I 
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LDC Report# 4868083a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 7, 2020 

Hexachlorobenzene 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0075 

Laboratory Sample 
Sample Identification Identification 

LDW20-SC102 20F0075-02 
LDW20-SC101 20F0075-03 
LDW20-SC117 20F0075-04 
LDW20-SC123 20F0075-06 
LDW20-SC123FD 20F0075-07 
LDW20-SC125 20F0075-08 
LDW20-SC130 20F0075-10 
LDW20-SC102MS 20F0075-02MS 
LDW20-SC102MSD 20F0075-02MSD 
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Collection 
Matrix Date 

Sediment 06/02/20 
Sediment 06/02/20 
Sediment 06/02/20 
Sediment 06/02/20 
Sediment 06/02/20 
Sediment 06/02/20 
Sediment 06/02/20 
Sediment 06/02/20 
Sediment 06/02/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Hexachlorobenzene by Environmental Protection Agency (EPA) SW 846 Method 80818 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 9.6°C, 12.8°C, and 11.6°C upon 
receipt by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-DDT and Endrin breakdowns (%BO) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0%. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% with the following exceptions: 

Sample Compound Finding Criteria 

All samples in SDG Hexachlorobenzene ICV not performed. ICV required prior to 
20F0075 each analytical run. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0%. 

V. Laboratory Blanks 

Flag AorP 

J ( all detects) A 
UJ (all non-detects) 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Compound Concentration Samples 

BIF0278-BLK1 06/10/20 Hexachlorobenzene 0.42 ug/Kg All samples in SDG 20F0075 
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Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
than the concentrations found in the associated laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

Samples LDW20-SC123 and LDW20-SC123FD were identified as field duplicates. No 
results were detected in any of the samples. 

XI. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to no ICV performed, data were qualified as estimated in seven samples. 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Hexachlorobenzene - Data Qualification Summary - SDG 20F0075 

I Samele I Comeound I Flag I AorP I Reason I 
LDW20-SC102 Hexachlorobenzene J ( all detects) A Initial calibration verification 
LDW20-SC101 UJ (all non-detects) (%D) 
LDW20-SC117 
LDW20-SC123 
LDW20-SC123FD 
LDW20-SC125 
LDW20-SC130 

Duwamish AOC4 
Hexachlorobenzene - Laboratory Blank Data Qualification Summary - SDG 
20F0075 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene - Field Blank Data Qualification Summary - SDG 20F0075 

No Sample Data Qualified in this SDG 
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LDC #: 4868083a 
SDG #: 20F0075 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc. 

METHOD: GC Hexachlorobenzene (EPA SW846 Method 8081 B) 

Date: 0~ 4 /4o 
Page:_! of_[_ 

Reviewer:~ 
2nd Reviewer:--Lk::=. 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

VI\/ 

Note: 

-
1 

2-

:r 
4-

-
5 

t 
-7 

8 

9 

1n 

Notes· 

v,,.1;,1 .. +1 ...... .11. ....... 

Sample receipt/Technical holdina times 

GC Instrument Performance Check 

Initial calibration/lCV 

Continuing calibration 

Laboratorv Blanks 

Field blanks 

Surrogate soikes 

Matrix spike/Matrix spike duolicates 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Performance 

"··-·-" nf .,_.,_ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC102 

LDW20-SC101 

LDW20-SC117 

LDW20-SC123 

LDW20-SC123FD 

LDW20-SC125 

LDW20-SC130 

LDW20-SC102MS 

LDW20-SC102MSD 

P. I Fo'-.7'!,.,, ~ 

fJ 
'v 

L:\Windward\Duwamish\48680B3aW.wpd 

~nmm ..... + .. 

Sw, A CDlJf,u t~ = 11 ,<, •e-, 12.r•c. . 
kl 

A ,ciA 
~ crA~ 207-... 

~V./ 

"" A 
/J. 
A 
J.{}) 

N 

N 

N 

.A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

b 
l..fs 

:: 4 It 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0075-02 

20F0075-03 

20F0075-04 

20F0075-06 

20F0075-07 

20F0075-08 

20F0075-10 

20F0075-02MS 

20F0075-02MSD 

,, ,(, •e,. {.f.~~c-ie¢ ..... \..,_ _, 
'- ,,, 

(CV~ '2.() l. 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

A. alpha-BHC K. Endrin U. Toxaphene EE. 2,4'-DDT 00. trans-Heptachlor epoxide 

B. beta-BHC L. Endosulfan II V. Aroclor-1 016 1 ~exachlorobenzene PP. Mirex 
-

C. delta-BHC M. 4,4'-DDD W. Aroclor-1221 GG. Chlordane QQ cis-Chlordane 

D. gamma-BHC N. Endosulfan sulfate X. Aroclor-1232 HH. Chlordane (Technical) RR. trans-Chlordane 

E. Heptachlor 0. 4,4'-DDT Y. Aroclor-1242 II. Aroclor 1262 ss. 

F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 TT. 

G. Heptachlor epoxide Q. Endrin ketone M. Aroclor-1254 KK. Oxychlordane UU. 

H. Endosulfan I R. Endrin aldehyde BB. Aroclor-1260 LL. trans-Nonachlor w 

I. Dieldrin S. alpha-Chlordane CC. 2,4'-DDD MM. cis-Nonachlor WW. 

J. 4,4'-DDE T. gamma-Chlordane DD. 2,4'-DDE NN. cis-Heptachlor epoxide xx. 

Notes:, _________________________________________________________ _ 
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LDC #: 4868083a VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
What type of initial calibration verification calculation was performed? _%D or ~R 
Y N N/A Was an initial calibration verification standard analyzed after each ICAL for each instrument? 
Y N NIA Did the initial calibration verification standards meet the %DI %R validation criteria of <20 0% / 80-120%? 

Detector/ %D .. - e Standard ID Column Compound (Limit ~ 20.0) Associated Samples 

No ICV oerformed Hexachlorobenzene All (ND) 

48680 no ICV-8081.wpd 

Page:_1_of_1_ 

Reviewer: (j-G 
2nd Reviewer:_......__ 

Qualifications 

J/UJ/A 



LDC#: VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were all samples associated with a method blank? 

Y N N/A Was a method blank performed for each matrix and whenever a sample extraction was performed? 
Y N N/A If extract clean-up was performed, were extract clean-up blanks analyzed at the proper frequencies? 

Page:_j_of--.l 
Reviewer:-W-.-

2nd Reviewer:~ 

N N/A Was there contamination in the method blan!;(s? If yes, please see the qualifications below. Ii.( e., ,· u _ , ND r{ 7 R.L-) 
ank extraction da : O<,/('o f?.o Blank analysis date: o, /tS-/20 Associated samples: P rl"U' 

Cone. units: C4 ' ' ·-----'---'---+----

Blank ID Sample Identification 

L 

Blank extraction date:. _____ Blank analysis date: ____ _ Associated samples:. ___________ _ 

Cone. units: 

Sam le Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

BLANKS.wpd Privileged and Confidential 



LDC Report# 4868083b_RV1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 18, 2020 

Polychlorinated Biphenyls 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0075 

Laboratory Sample 
Sample Identification Identification 

LDW20-IT106 20F0075-01 
LDW20-SC 102 20F0075-02 
LDW20-SC 102DL 20F0075-02DL 
LDW20-SC101 20F0075-03 
LDW20-SC 117 20F0075-04 
LDW20-SC 121 20F0075-05 
LDW20-SC123 20F0075-06 
LDW20-SC 123FD 20F0075-07 
LDW20-SC 125 20F0075-08 
LDW20-IT105 20F0075-09 
LDW20-SC130 20F0075-10 
LDW20-SC130DL 20F0075-1 0DL 
LDW20-IT127 20F0075-11 
LDW20-IT106MS 20F0075-01 MS 
LDW20-IT106MSD 20F0075-01 MSD 
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Collection 
Matrix Date 

Sediment 06/02/20 
Sediment 06/02/20 
Sediment 06/02/20 
Sediment 06/02/20 
Sediment 06/02/20 
Sediment 06/02/20 
Sediment 06/02/20 
Sediment 06/02/20 
Sediment 06/02/20 
Sediment 06/02/20 
Sediment 06/02/20 
Sediment 06/02/20 
Sediment 06/02/20 
Sediment 06/02/20 
Sediment 06/02/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 9.6°C, 12.8°C, and 11.6°C upon 
receipt by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all compounds. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated Affected 
Date Standard Column Comoound %D Samoles Comoound Flag 

06/10/20 SIF0176-SCV1 2C Aroclor-1260 21.0 All samples in Aroclor-1248 J (all detects) 
SDG 20F0075 Aroclor-1254 J (all detects) 

Aroclor-1260 J (all detects) 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

IV. Laboratory Blanks 

AorP 

A 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSO) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (¾R) MSD(¾R) 
(Associated Samples) Compound (Limits) (Limits) Flag AorP 

LDW20-IT106MS/MSD Aroclor-1260 - 204 (58-120) J (all detects) A 
(LDW20-IT106) 

Relative percent differences (RPO) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samoles) Comoound !Limits) Flag AorP 

LDW20-IT106MS/MSD Aroclor-1260 60.3 (:S30) J ( all detects) A 
(LDW20-IT106) 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSO) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPO) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

IX. Field Duplicates 

Samples LOW20-SC123 and LOW20-SC123FO were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (ug/Kg) 

Comoound LDW20-SC123 LDW20-SC123FD RPD 

Aroclor-1248 51.4 59.1 14 

Aroclor-1254 70.9 88.2 22 

Aroclor-1260 98.7 104 5 

X. Compound Quantitation 

The sample results for detected compounds from the two columns were within 40% 
relative percent difference (RPO) with the following exceptions: 
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Sample Compound RPD 

LDW20-SC102 Aroclor-1260 74 

LDW20-SC101 Aroclor-1254 41.4 
Aroclor-1260 48.8 

LDW20-SC125 Aroclor-1248 40.2 

LDW20-IT105 Aroclor-1248 42.6 

Raw data were not reviewed for Stage 2B validation. 

XI. Target Compound Identification 

Raw data were not reviewed for Stage 2B validation. 

XII. Overall Assessment of Data 

Flaa AorP 

J (all detects) A 

J (all detects) A 
J (all detects) 

J (all detects) A 

J (all detects) A 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 

Sample Compound Reason Flaa AorP 

LDW20-SC102 Aroclor-1260 Results exceeded calibration range. Not reportable -
LDW20-SC130 

LDW20-SC102DL All compounds except Results from undiluted analyses were Not reportable -
LDW20-SC130DL Aroclor-1260 more usable. 

Due to ICV %D, MS/MSD %R and RPO, and RPO between two columns, data were 
qualified as estimated in eleven samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

5 
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Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 20F0075 

Sample Compound Flag AorP Reason 

LDW20-IT106 Aroclor-1248 J (all detects) A Initial calibration verification 
LDW20-SC101 Aroclor-1254 J ( all detects) (%D) 
LDW20-SC117 Aroclor-1260 J ( all detects) 
LDW20-SC121 
LDW20-SC123 
LDW20-SC123FD 
LDW20-SC125 
LDW20-IT105 
LDW20-IT127 

LDW20-SC102 Aroclor-1248 J ( all detects) A Initial calibration verification 
LDW20-SC130 Aroclor-1254 J (all detects) (%D) 

LDW20-SC102DL Aroclor-1260 J (all detects) A Initial calibration verification 
LDW20-SC130DL (%D) 

LDW20-IT106 Aroclor-1260 J (all detects) A Matrix spike/Matrix spike 
duplicate (%R)(RPD) 

LDW20-SC101 Aroclor-1254 J ( all detects) A Compound quantitation 
Aroclor-1260 J (all detects) (RPD between two 

columns) 

LDW20-SC125 Aroclor-1248 J (all detects) A Compound quantitation 
LDW20-IT105 (RPD between two 

columns) 

LDW20-SC102 Aroclor-1260 Not reportable - Overall assessment of data 
LDW20-SC130 

LDW20-SC102DL All compounds except Not reportable - Overall assessment of data 
LDW20-SC130DL Aroclor-1260 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
20F0075 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
20F0075 

No Sample Data Qualified in this SDG 

6 
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LDC #: 4868083b 
SDG #: 20F0075 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: Ii r/Olf ho 
Page:_) of_/ 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

V ... li.-lmi ..... Ara"' 

I. Samole receipt!Technical holdina times 

II. Initial calibration/lCV 

Ill. Continuing calibration 

IV. Laboratorv Blanks 

V. Field blanks 

VI. Surroaate spikes /r S 

VII. Matrix spike/Matrix spike duplicates 

VIII. Laboratorv control samples 

IX. Field duplicates 

X. Comoound Quantitation/RULOQ/LODs 

XI. Target comcound identification 

VII n ......... 11 -~ -'-•-
Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 -
17 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT106 

LDW20-SC102 

LDW20-SC102Ae OJ. 
LDW20-SC101 

LDW20-SC117 

LDW20-SC121 

LDW20-SC123 D 
LDW20-SC123FD b 
LDW20-SC125 

LDW20-IT105 

LDW20-SC130 

LDW20-SC1305£D. 

LDW20-IT127 

LDW20-IT106MS 

LDW20-IT106MSD 

ir r ovig~ P.,,kJ.. 

L:\Windward\Duwamish\48680B3bW .wpd 

• /!,:.. - •• rr•_ • 

>l•L A ~-ft,,..«=- tf,(,°C, 12 .&•c ,,.r. •c., ~ 4(rti.._. -,. , 

A ,s"J 
A 
A 
,., 

'A/~ 
5~ 
A 

S"'1 
SW 

N 

S'~\ 

ND= No compounds detected 
R = Rinsate 
FB = Field blank 

l CAL·~ 2.bJ ... 
&<JV~ 2o 4 

LQ/p .tl(/f1 

b =- 7/i. . 

D= Duplicate 
TB = Trip blank 
EB = Equipment blank 

LablD 

20F0075-01 

20F0075-02 

20F0075-02lile' "1.. 
20F0075-03 

20F0075-04 

20F0075-05 

20F0075-06 

20F0075-07 

20F0075-08 

20F0075-09 

20F0075-10 

20F0075-10&11! (.')L,. 

20F0075-11 

20F0075-01 MS 

20F0075-01 MSD 

. 
lotf eo~ 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

. .J.. 

"°' 
) 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

A. alpha-BHC K. Endrin U. Toxaphene EE. 2,4'-DDT 00. trans-Heptachlor epoxide 

B. beta-BHC L. Endosulfan II V. Aroclor-1 016 FF. Hexachlorobenzene PP. Mirex 

C. delta-BHC M.4,4'-DDD W. Aroclor-1221 GG. Chlordane QQ cis-Chlordane 

D. gamma-BHC N. Endosulfan sulfate X. Aroclor-1232 HH. Chlordane (Technical) RR. trans-Chlordane 

E. Heptachlor 0. 4,4'-DDT Y. Aroclor-1242 II. Aroclor 1262 ss. 

F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 TT. 

G. Heptachlor epoxide Q. Endrin ketone AA. Aroclor-1254 KK. Oxychlordane UU. 

H. Endosulfan I R. Endrin aldehyde BB. Aroclor-1260 LL. trans-Nonachlor w 

I. Dieldrin S. alpha-Chlordane CC. 2,4'-DDD MM. cis-Nonachlor WW. 

J. 4,4'-DDE T. gamma-Chlordane DD. 2,4'-DDE NN. cis-Heotachlor epoxlde xx. 

Notes:. ____________________________________________________ _ 

COMPDLIST-3S.wpd 



VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
WQat type of initial calibration verification calculation was performed? /'o/oD or %R 
J:?.}N N/A Was an initial calibration verification standard analyzed after each ICAL for each instrument? 
¥N >N/A Did the initial calibration verification standards meet the %D / %R validation criteria of <20.0% / 80-120%? 

II # 
Detector/ %D 

Date Standard ID c;olumn'":) Comoound (Limit s 20.0) Associated Sam oles Gt;"~ sr FO 17'- SC\/ L. ~c B& 2(.o An / b.1. 1 
'- ~ ./ 

-· 

\ 
'\ 

', 

\ 

ICV-8081_2.wpd 

Page:-Lof_1_ 

Reviewer:~ 
2nd Reviewer:---=tL-

Qualifications 

J /~l" /4 
( "ltA«J.. %. · .4-A ~8) 

~ ., 

--



VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ NIA Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? 

N N/A Was a MS/MSD analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 
V"N N/A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPO) within the QC limits? 

MS MSD 
# MS/MSDID Compound %R{Limitsl %R{Limitsl RPO (Limits) Associated Samoles 

14/IS' ~,; I ) 204- (~-/:201 ( ) 
, rv~-+-) 

!/ ( } ( } C,o,7 ( 70 } l/ , L 
' . 

I ) I ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( } ( } ( ) 

( ) ( ) { \ 

( } ( ) ( } 

( l ( ) ( ) 

( ) ( } ( } 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( } 

( ) ( ) ( ) 

( } ( } ( ) 

( ) ( ) ( ) 

( ) ( } ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( l { \ 

MSD.3S.wpd 
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Reviewer:~ 
2nd Reviewer:~ 

Qualifications 

J ,Ji_ ..\c, / A. 
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LDC#: 48680B3b VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

m™OD: GC PCB (EPA SW 846 Method 8082A) 
NA Were field duplicate pairs identified in this SDG? 

'M NA Were target analytes detected in the field duplicate pairs? 

Concentration(uglKg) 

Compound 7 8 

Aroclor 1248 51.4 59.1 

Aroclor 1254 70.9 882 

Aroclor 1260 98.7 104 

V:\Josephine\FIELD DUPLICATES\4868083b windward duwamish.wpd 

Page:_j_ of_j_ 
Reviewer: JVG 

2nd Reviewer: ~ 

RPO 

14 

22 

5 



VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

METHOD: _[_ GC HPLC 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
I V/D Only 

Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 

Y~N/A Did the percent difference of detected compounds between two columns/detectors .::;40%? 
I f d' b 11 If no, o ease see in Inas e ow. 

# Compound Name Sample ID 
~D Between Two Columns/Detectors 

Limit C< 40%) 

r,r; t.- 7~ 

AA 4 41,cf-

f:)~ } lf $,!) 

z 'f 4o. 2. 

2... t6 f2. G 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA%RPD2col_r1. wpd 

Page: J_ot_l 

Reviewer: JVG 
2nd Reviewer: .. cJ----

Qualifications 

7~~ /A 

I/ 



VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

METHOD: GC Pesticides/PCBs (EPA SW846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: _\_of_/_ 

Reviewer: ~ 
2nd Reviewer: _f,J)..-

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

Was th·e overall quality and usability of the data acceptable? 

# Compound Name Finding Associated samole Qualifications 

bJ > ~ ~~JU 2. II 1-J R.. /" A 
<J , 

AU .e.-1 a.,:r tAbo ve,,, ;,· l 3 f 2. / 

' r 

Comments:-------------------------------------------------

OVRcpd.wpd 



LDC Report# 4868084a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 10, 2020 

Metals 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0075 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-IT106 20F0075-01 Sediment 
LDW20-SC 102 20F0075-02 Sediment 
LDW20-SC101 20F0075-03 Sediment 
LDW20-SC117 20F0075-04 Sediment 
LDW20-SC 123 20F0075-06 Sediment 
LDW20-SC123FD 20F0075-07 Sediment 
LDW20-SC 125 20F0075-08 Sediment 
LDW20-IT105 20F0075-09 Sediment 
LDW20-SC 130 20F0075-10 Sediment 
LDW20-IT127 20F0075-11 Sediment 

1 
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Collection 
Date 

06/02/20 
06/02/20 
06/02/20 
06/02/20 
06/02/20 
06/02/20 
06/02/20 
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06/02/20 
06/02/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

Arsenic, Cadmium, Chromium, Copper, Lead, Silver, and Zinc by Environmental 
Protection Agency (EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7471 B 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Maximum Associated 
Blank ID Analyte Concentration Samples 

ICB/CCB Arsenic 0.025 ug/L LDW20-SC130 
LDW20-IT127 

Data qualification by the laboratory blanks was based on the maximum contaminant 
concentration in the laboratory blanks in the analysis of each analyte. The sample 
concentrations were either not detected or were significantly greater than the 
concentrations found in the associated laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

3 
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Spike ID MS (%R) MSD(%R) 
(Associated Samnles) Analvte (Limits) (Limits) 

LDW20-SC109MS/MSD Silver 41.5 (75-125) 49.8 (75-125) 
(LDW20-SC102 
LDW20-SC101 
LDW20-SC117 
LDW20-SC123 
LDW20-SC123FD 
LDW20-SC125 
LDW20-SC130) 

LDW20-SC109MS/MSD Copper 130 (75-125) -
(LDW20-SC102 
LDW20-SC101 
LDW20-SC117 
LDW20-SC123 
LDW20-SC123FD 
LDW20-SC125 
LDW20-SC130) 

Relative percent differences (RPO) were within QC limits. 

VIII. Duplicate Sample Analysis 

Flag AorP 

J (all detects) A 

J (all detects) A 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. , 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

Samples LDW20-SC123 and LDW20-SC123FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (ma/Ka) 

Analvte LDW20-SC123 LDW20-SC123FD RPD 

Arsenic 6.35 6.70 5 

Cadmium 0.19 0.21 10 

Chromium 21.9 23.4 7 

Copper 35.3 38.0 7 

4 
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Concentration (ma/Ka\ 

Analvte LDW20-SC123 LDW20-SC123FD 

Lead 16.3 

Mercury 0.110 

Silver 0.17 

Zinc 79.6 

XII. Internal Standards (ICP-MS) 

ICP-MS was not utilized in this SDG. 

XIII. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

19.8 

0.126 

0.18 

83.8 

RPD 

19 

14 

6 

5 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R, data were qualified as estimated in seven samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Metals - Data Qualification Summary - SDG 20F0075 

I Samele I Analite I Flag I AorP I Reason 

LDW20-SC102 Silver J ( all detects) A Matrix spike/Matrix spike 
LDW20-SC101 Copper J (all detects) duplicate (%R) 
LDW20-SC117 
LDW20-SC123 
LDW20-SC123FD 
LDW20-SC125 
LDW20-SC130 

Duwamish AOC4 
Metals - Laboratory Blank Data Qualification Summary - SDG 20F0075 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Metals - Field Blank Data Qualification Summary - SDG 20F0075 

No Sample Data Qualified in this SDG 
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LDC #: 4868084a 
SDG #: 20F0075 

VALIDATION COMPLETENESS WORKSHEET 
Stage 2B 

Laboratory: Analytical Resources, Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7471B) 

Date: 7/30/20 
Page:_1 _of_1 _ 
Reviewer:~ 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
I'd . f d" k h t va1 at1on In mgs wor s ee s. 

I I Validation Area I I Comments 

I. Sample receipt/Technical holding times A/A 

II. ICP/MS Tune A 

Ill. Instrument Calibration A 

IV. ICP Interference Check Samole (ICS) Analvsis A 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1"1 

Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analvsis 

Serial Dilution 

Laboratorv control samoles 

Field Duolicates 

Internal Standard (ICP-MS) 

Samele Result Verification 

Overall Assessment of Data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT106 

LDW20-SC102 

LDW20-SC101 

LDW20-SC117 

LDW20-SC123 

LDW20-SC123FD 

LDW20-SC125 

LDW20-IT105 

LDW20-SC130 

LDW20-IT127 

SW 

N 

SW From SDG # 20F0039 (LDW20-SC109MS/MSD) 

A From SDG # 20F0039 (LDW20-SC109DUP) 

N 

A LCS/SRM 

SW 1(5,6) 

N 

N 

A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

lab ID 

20F0075-01 

20F0075-02 

20F0075-03 

20F0075-04 

20F0075-06 

20F0075-07 

20F0075-08 

20F0075-09 

20F0075-10 

20F0075-11 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

I 

Notes: _____________ __;._ ____________________________ _ 
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LDC #: 4868084a VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

2 to 7, 9 Cr,Pb,Ag,As,Cd,Cu,Zn,Hg 

1,8,10 As 

Analysis Method 

l'CP ICP-MS 
CVAA 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680B4a VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted: mg/kg Associated Samples: 9,10 

Sample Identification 

Maximum 

Analyte 
PB 

ICB/CCB 
Action 

(units) Level 
(ug/L) 

As 0.025 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is 

established at SX the highest ICB, CCB, or PB concentration. 

Page 1 of 1 

Reviewer: ATL 



LDC #: 4868084a VALIDATION FINDINGS WORKSHEETS 

Matrix Spike/Matrix Spike Duplicates 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Page 1 of 1 

Reviewer: ATL 

MS/MSD analysis was performed by the laboratory. All MS/MSD percent recoveries (%R) and relative percent differences (RPDs) were within the 

acceptable limits with the following exceptions: 

MS/MSD ID Matrix Analyte MS%R MSD%R %R Limit RPD RPD Limit Associated Samples Qualification Det/ND 

LDW20-SC109 s Ag 41.5 49.8 75-125 2 to 7, 9 J/UJ/A Det 

Cu 130 75-125 2 to 7, 9 Jdet/A Det 

Comments: 



LDC #: 48680B4a 

Method: Metals 

Analyte 

Arsenic 

Gadmium 

Chromium 

Copper 

Lead 

Mercury 

Silver 

Zinc 

V:\An\LDC # 48680\Metals-B 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentrat on (mg/kg} 

5 6 

6.35 6.70 

0.19 0.21 

21.9 23.4 

35.3 38.0 

16.3 19.8 

0.110 0.126 

0.17 0.18 

79.6 83.8 

RPD 

5 

10 

7 

7 

19 

14 

6 

5 

Page 1 of 1 

Reviewer: ATL 

Qualifiers (Parents Only) 



LDC Report# 4868086 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 10, 2020 

Wet Chemistry 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0075 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-IT106 20F0075-01 Sediment 
LDW20-SC102 20F0075-02 Sediment 
LDW20-SC101 20F0075-03 Sediment 
LDW20-SC117 20F0075-04 Sediment 
LDW20-SC121 20F0075-05 Sediment 
LDW20-SC123 20F0075-06 Sediment 
LDW20-SC123FD 20F0075-07 Sediment 
LDW20-SC125 20F0075-08 Sediment 
LDW20-IT105 20F0075-09 Sediment 
LDW20-SC130 20F0075-10 Sediment 
LDW20-IT127 20F0075-11 Sediment 
LDW20-IT106DUP 20F0075-01 DUP Sediment 

1 
V:\LOGIN\WINDWARD\DUWAMISH\48680B6_W13.DOC 

Collection 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Maximum Associated 
Blank ID Analyte Concentration Samples 

ICB/CCB Total organic carbon 0.02% All samples in SDG 20F0075 

Data qualification by the laboratory blanks was based on the maximum contaminant 
concentration in the laboratory blanks in the analysis of each analyte. The sample 
concentrations were either not detected or were significantly greater than the 
concentrations found in the associated laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 
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Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

Samples LDW20-SC123 and LDW20-SC123FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (%) 

Analyte LDW20-SC123 LDW20-SC123FD 

Total solids 58.50 

Total organic carbon 1.63 

X. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XI. Overall Assessment of Data 

58.13 

1.67 

RPD 

1 

2 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Wet Chemistry - Data Qualification Summary - SDG 20F0075 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 20F0075 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 20F0075 

No Sample Data Qualified in this SDG 
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LDC #: 4868086 
SDG #: 20F0075 

VALIDATION COMPLETENESS WORKSHEET 
Stage 2B 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A). Total Solids (SM 2540G) 

Date: 7/30/20 
Page:_1_of_1 _ 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
l"d f f d" rk h t va I a I0n m mgswo s ees. 

Validation Area 

I. Samole receiot/Technical holdina times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

V Field blanks 

VI. Matrix Soike/Matrix Soike Duolicates 

VII. Duolicate samole analvsis 

VIII. Laboratorv control samoles 

IX. Field duplicates 

X. Samole result verification 

XI. Overall assessment of data 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

11,:;; 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT106 

LDW20-SC102 

LDW20-SC101 

LDW20-SC117 

LDW20-SC121 

LDW20-SC123 

LDW20-SC123FD 

LDW20-SC125 

LDW20-IT105 

LDW20-SC130 

LDW20-IT127 

LDW20-IT106DUP 

Comments 

A/A 

A 

A 

SW 

N 

A From SDG # 20F0039 (LDW20-SC109MS) 

A 12, From SDG # 20F0039 (LDW20-SC109DUP) 

A LCS/SRM 

SW (6,7) 

N 

A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D= Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0075-01 

20F0075-02 

20F0075-03 

20F0075-04 

20F0075-05 

20F0075-06 

20F0075-07 

20F0075-08 

20F0075-09 

20F0075-10 

20F0075-11 

20F0075-01 DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Sediment 06/02/20 

Notes: _________________________________________ _ 
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LDC #: 48680B6 VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 
1 to 11 TS, TOC 

QC 

12 TS 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680B6 

METHOD: lnorganics 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted: % 

Maximum 

Analyte 
PB 

ICB/CCB 
Action 

(units) Level 
(%} 

TOC 0.02 

VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

Associated Samples: all 

Sample Identification 

Page 1 of 1 

Reviewer: ATL 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is establisec 



LDC #: 48680B6 

METHOD: lnorganics 

Analyte 
6 

Total Solids 58.50 

Total Organic Carbon 1.63 

V:\An\LDC # 48680\WC-B 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (%) 

7 

58.13 

1.67 

RPD 

1 

2 

Page 1 of 1 

Reviewer: ATL 

Qualifiers (Parents Only) 



LDC Report# 48680821 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August10,2020 

Poly chlorinated Dioxins/Dibenzofurans 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0075 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-SC130 20F0075-10 Sediment 
LDW20-IT127 20F0075-11 Sediment 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial 
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the 
USEPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data 
Review (April 2016). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been qualified. 
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperature for samples in this SDG were reported at 11.6°C upon receipt by the 
laboratory. Since the samples were received the same day that they were collected, time 
did not allow for sufficient cooling of the samples, therefore no data were qualified. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25%. 

The static resolving power was at least 10,000 (10% valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
unlabeled compounds and less than or equal to 35.0% for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were within 
the QC limits for unlabeled compounds and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for unlabeled compounds 
and labeled compounds with the following exceptions: 

Concentration Associated Affected 
Date Comoound {Limits) Samoles Comoound Flaa AorP 

06/25/20 13C12-1,2,3,4,7,8,9-HpCDF 73.9 ng/mL (77-129) All samples in SDG 1,2,3,4,7,8,9-HpCDF J (all detects) p 
20F0075 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Comoound Concentration Samoles 

BIF0465-BLK1 06/22/20 1,2,3,7,8-PeCDD 0.175 ng/Kg All samples in SDG 
2,3,4,6, 7,8-HxCDF 0.0946 ng/Kg 20F0075 
1,2,3,4,6,7,8-HpCDF 0.166 ng/Kg 
OCDF 0.521 ng/Kg 
OCDD 1.32 ng/Kg 
Total PeCDD 0.175 ng/Kg 
Total HpCDF 0.166 ng/Kg 

Sample concentrations were compared to concentrations detected in the laboratory blanks. 
The sample concentrations were either not detected or were significantly greater than the 
concentrations found in the associated laboratory blanks with the following exceptions: 

Samole Comoound 

LDW20-SC130 1,2,3,7,8-PeCDD 

LDW20-IT127 1,2,3,7,8-PeCDD 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Reported Modified Final 
Concentration Concentration 

0.582 ng/Kg 0.582U ng/Kg 

0.871 ng/Kg 0.871 U ng/Kg 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Ongoing Precision Recovery/Standard Reference Materials 

Ongoing precision recovery (QPR) samples were analyzed as required by the method. 
Percent recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The results 
were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 
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X. Labeled Compounds 

All percent recoveries (%R) for labeled compounds used to quantitate target compounds 
were within QC limits. 

XI. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

Samole Comoound 

All samples in SDG 20F0075 All compounds reported as estimated maximum 
possible concentration (EMPC). 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 2B validation. 

XIV. Overall Assessment of Data 

Flag AorP 

J (all detects) A 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

Due to continuing calibration concentration and compounds reported as EMPC, data were 
qualified as estimated in two samples. 

Due to laboratory blank contamination, data were qualified as not detected in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 20F0075 

Sample Comoound Flaa AorP Reason 

LDW20-SC130 1,2,3,4, 7,8,9-HpCDF J (all detects) p Continuing calibration 
LDW20-IT127 ( concentration) 

LDW20-SC130 All compounds reported as J (all detects) A Compound quantitation 
LDW20-IT127 estimated maximum possible (EMPC) 

concentration (EMPC). 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 20F0075 

Modified Final 
Sample Compound Concentration AorP 

LDW20-SC130 1,2,3,7,8-PeCDD 0.582U ng/Kg A 

LDW20-IT127 1,2,3,7,8-PeCDD 0.871 U ng/Kg A 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 20F0075 

No Sample Data Qualified in this SDG 
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LDC #: 48680B21 
SDG #: 20F0075 

VALIDATION COMPLETENESS WORKSHEET 
Stage 2B 

Laboratory: Analytical Resources, Inc. 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans {EPA Method 1613B) 

Date: 08/07 /20 
Page:_1_of_1_ 

Reviewer:~ 
2nd Reviewer:_______!:(t::.. 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1n 

Notes· 

.. - •• ■ ... A ..... :---

Sample receiot/Technical holdina times SW/A Cooler temo = 11.6 dea C 

HRGC/HRMS Instrument oerformance check A 

Initial calibration/lCV 

Continuina calibration 

Laboratorv Blanks 

Field blanks 

Matrix spike/Matrix spike duolicates 

Laboratorv control samples 

Field duplicates 

Labeled Compounds 

Compound ciuantitation RULOQ/LODs 

Taraet compound identification 

Svstem performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC130 

LDW20-IT127 

A/A ICAL ~ 20/35% 

SW CCV ~ QC Limits 

SW 

N 

N 

A OPR, SRM 

N 

A 

N EMPC = Jdets/A 

N 

N 

A 

ND = No compounds detected 
R= Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Lab ID 

20F0075-10 

20F0075-11 

BIF0465-BLK1 

C:\Users~go\Desktop\48680 dioxins\48680B21\1 48680B21W.wpd 1 

,_ 

(Insufficient time to cool) 

ICV ~ QC Limits 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/02/20 

Sediment 06/02/20 



VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B) 

A. 2,3,7,8-TCDD F. 1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P. 1,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1,2,3,7,8-PeCDD G.OCDD L. 1,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF 

C. 1,2,3,4, 7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1,2,3,6,7,8-HxCDD I. 1,2,3,7,8-PeCDF N. 1,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1,2,3,4,6,7,8-HpCDF T. Total HxCDD Y. Total HoCDF 

Notes:, ______________________________________________________ _ 

COMPNDList.wod 



LDC#: 48680821 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
.::f.... Was a routine calibration performed at the beginning of each 12 hour period? 
Ji. Were all concentrations within method QC limits for unlabeled and labeled compounds? 
Y Did all routine calibration standards meet the Ion Abundance Ratio criteria? 

Finding Ion 
# Date Standard ID Compound Conc:ng/ml (Limits) Abundance Ratio Associated Samoles 

06/25/20 SIF0380-ICV1 13C12-P 73.9 (77-129) All (Det) 

2 48680B21 ccv.wpd 

Page:_1_of_1_ 

Reviewer. JV~ 
2nd Reviewer: Z 

Qualifications 

J/UJ/P laual P) 



LDC #: 48680821 VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
.X... Were all samples associated with a method blank? 
.X... Was a method blank performed for each matrix and whenever a sample extraction was performed? 
.X... Was the method blank contaminated? 

Page _1_of_1_ 

Reviewer: JVG 
2nd Reviewer: o.;--7' 

Blank extraction date:, _ ___,.0=6/=22=/2=0 __ _ Blank analysis date: 06/25/20 Associated samples: ______ A ___ II ___ _ 
Cone. units: na/Ka lliiiW Blank ID I I ~ 1mnlA • 

.. :.-..-. 
Bl F0465-BLK1 (5x) 1 2 

B 0.175 0.88 0.582*/U 0.871/U 

M 0.0946* 0.47 

0 0.166 0.83 

Q 0.521* 2.61 

G 1.32 6.60 

s 0.175 0.88 

V n 1'"" n R~ 

*EMPC 

3 48680821 mb.wpd 



LDC Report# 48680C2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 7, 2020 

Semivolatiles 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0094 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-SC 140 20F0094-02 Sediment 
LDW20-SC 142 20F0094-03 Sediment 
LDW20-SC 150 20F0094-04 Sediment 
LDW20-SC 135 20F0094-07 Sediment 
LDW20-SC202 20F0094-08 Sediment 
LDW20-SC203 20F0094-09 Sediment 
LDW20-SC211 20F0094-10 Sediment 
LDW20-SC211 FD 20F0094-11 Sediment 
LDW20-SC140MS 20F0094-02MS Sediment 
LDW20-SC140MSD 20F0094-02MSD Sediment 
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Collection 
Date 

06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 9.5°C, 10.0°C, and 12.0°C upon 
receipt by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all compounds. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples/ Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits with the following exceptions: 

Associated 
Comoound o/oR(Limits) Samples Flag AorP 

BIF0403-SRM Anthracene 56.3 (57-143) All samples in SDG J (all detects) p 
20F0094 

X. Field Duplicates 

Samples LDW20-SC211 and LDW20-SC211 FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration fua/Kg) 

Comoound LDW20-SC211 LDW20-SC211 FD RPD 

Naphthalene 8.7 7.7 12 

2-Methylnaphthalene 9.4 8.8 7 

Acenaphthylene 7.1 7.6 7 

Dimethylphthalate 16.6 12.9 25 

Acenaphthene 5.7 6.3 10 

Dibenzofuran 6.5 6.9 6 

Fluorene 19.9 20.0U Not calculable 
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Concentration (ua/Kal 

Compound LDW20-SC211 LDW20-SC211 FD 

Phenanthrene 78.1 73.6 

Anthracene 19.8 18.3 

Fluoranthene 181 178 

Pyrene 239 225 

Butylbenzylphthalate 21.8 30.0 

Benzo(a)anthracene 86.8 85.4 

Chrysene 126 127 

Bis(2-ethylhexyl)phthalate 185 180 

Benzofluoranthenes, total 280 271 

Benzo(a)pyrene 120 120 

lndeno(1,2,3-cd)pyrene 78.8 71.7 

Dibenzo(a,h)anthracene 24.8 27.5 

Benzo(g,h,i)perylene 84.3 79.3 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

Raw data were not reviewed for Stage 2B validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 2B validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 2B validation. 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to SRM %R, data were qualified as estimated in eight samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 20F0094 

Sample Compound Flaa AorP Reason 

LDW20-SC140 Anthracene J (all detects) p Standard reference materials 
LDW20-SC142 (%R) 
LDW20-SC150 
LDW20-SC135 
LDW20-SC202 
LDW20-SC203 
LDW20-SC211 
LDW20-SC211 FD 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0094 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0094 

No Sample Data Qualified in this SDG 
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LDC #: 48680C2a 
SDG #: 20F0094 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E) 

Date:oW-6 
Page:_J_ of _j_ 

Reviewer:~ 
2nd Reviewer: --l,.,I:::::::. 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Valirl .. +1 ...... A ...... 

I. Samole recelot/Technical holdirni times 

II. GC/MS Instrument oerformance check 

Ill. Initial calibration/lCV 

IV. Continuing calibration 

V. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate soikes 

VIII. Matrix soike/Matrix soike duolicates 

IX. Laboratorv control samoles 

X. Field duolicates 

XI. Internal standards 

XII. Compound quantitation RL/LOQ/LODs 

XIII. Tal'Qet compound identification 

XIV. System performance 

xv. Overall assessment of data 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 
1A 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC140 

LDW20-SC142 

LDW20-SC150 

LDW20-SC135 

LDW20-SC202 

LDW20-SC203 

LDW20-SC211 

LDW20-SC211 FD 

LDW20-SC140MS 

LDW20-SC140MSD 

t) 
]) 

P.,XFI"> 4-1>?.- /'?IUc f 

L:\Windward\Duwamish\48680C2aW.wpd 

r ,_ 

w / 'Jr Cu1J(,,u~c-:: lo.o "t: "s<c 12.0 .. ,...~ 
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..,,. ...... _ ..l- - -
( 

fl 
I f 

A-,A l~L-~- 'Zo~ 
fl U"J~ 2-,o 1 .. 
'fl 

I\.' t 
~ 

cs:w 
$1,.\ 
A 
N 

N 

N 

A 
ND= No compounds detected 
R = Rinsate 
FB = Field blank 

1 

D 
L--CS SR.M 

::::- 7/g' 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

lab ID 

20F0094-02 

20F0094-03 

20F0094-04 

20F0094-07 

20F0094-08 

20F0094-09 

20F0094-10 

20F0094-11 

20F0094-02MS 

20F0094-02MSD 

, '-

\ajf-·~ol 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

,J 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. N-Nitrosodiethylamlne 

B. Bis (2-chloroethyl) ether BB. 2-Nltroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dlmethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. N-Nitrosomethylethylamine 

D. 1,3-Dichlorobenzene DD. Acenaphthylene DDD. Chrysene DDDD. cis/trans-Decalln D1. N-Nitrosomorpholine 

E. 1,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1 . N-Nitrosopyrrolidine 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylamlnofluorene 

H. 2,2'-0xybls(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k}fluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide 

I. 4-Methylphenol II. 4-Nitrophenol Iii. Benzo(a)pyrene 1111. 1,4-Dioxane 11. Methyl methanesulfonate 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. Ethyl methanesulfonate 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. o,o' ,o"-Triethylphosphorothioate 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. n-Phenylene diamlne 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1,4-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorene NNN.Aniline NNNN. 2,6-Dichlorophenol N1. N-Nitro-o-toluidine 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 1,2-Dlphenylhydrazine 01. 1,3,5-Trinitrobenzene 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzene 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 4-Aminobiphenyl 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R1. 2-Naphthylamine 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. Triphenylene 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT} T1. 0ctachlorostyrene 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene UUUU .• 2,3,4,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol W. Anthracene VW .Benzonaphthothiophene VVW. 1,2,4,5-Tetrachlorobenzene V1. 1,4-phenytenediamine 

W. 2-Methylnaphthalene WW. Carbazole WWW .Benzo(e)pyrene WWWW .. 2-Picoline W1. Methapyrilene 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. 3-Methylcholanthrene X1. Pentachloroethane 

Y. 2,4,6-Trichlorophenol VY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dlmethylphenethylamlne Y1. 3,3'-Dimethylbenzidine 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene ZZZZ. Hexachlorooropene 21. o-Toluidine 
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LDC#: ft<.,"6?,C,~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) ( S (,lM 

METHOD: GC/MS BNA (EPA SW 846 Method a21o/i 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPO) within the QC limits? 

LCS LCSD 
# LCS/LCSDID Comoound %R (Limitsl %R(Limitsl RPD (Limits) Associated Samnles 

~"'LF046J-SllM VY 5'-.7 ( S7-Jt:f~ ( ) ( ) A1' 7 D,)r") 
\. / ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

{ l I \ { \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( \ I l I I 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( \ I ) ( \ 

LCSLCSD.wpd 

Page: _r_ot_J_ 
Reviewer: ~ 

2nd Reviewer: ______p=_ 

Qualifications 
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LDC#: 48680C2a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS SVOA (EPA SW 846 Method 8270E) 
Y N NA Were field duplicate pairs identified in this SDG? 
Y N NA Were target analytes detected in the field duplicate pairs? 

Concentration (ug/Kg) 

Compound 7 8 

s 8.7 7.7 

w 9.4 8.8 

DO 7.1 7.6 

cc 16.6 12.9 

GG 5.7 6.3 

JJ 6.5 6.9 

NN 19.9 20.0U 

uu 78.1 73.6 

w 19.8 18.3 

yy 181 178 

zz 239 225 

AAA 21.8 30.0 

CCC 86.8 85.4 

ODO 126 127 

EEE 185 180 

A2. 280 271 

Ill 120 120 

JJJ 78.8 71.7 

KKK 24.8 27.5 

LLL 84.3 79.3 

V:\Josephine\FIELD DUPLICATES\48680C2a windward duwamish.wpd 
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2nd Reviewer: 
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LDC Report# 48680C2b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 7, 2020 

Semivolatiles 

Stage 4 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0094 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-ITT133 20F0094-01 Sediment 
LDW20-SC140 20F0094-02 Sediment 
LDW20-SC142 20F0094-03 Sediment 
LDW20-SC150 20F0094-04 Sediment 
LDW20-SC135 20F0094-07 Sediment 
LDW20-SC202 20F0094-08 Sediment 
LDW20-SC203 20F0094-09 Sediment 
LDW20-SC211 20F0094-10 Sediment 
LDW20-SC211 FD 20F0094-11 Sediment 
LDW20-IT139 20F0094-13 Sediment 
LDW20-IT151 20F0094-14 Sediment 
LDW20-IT146 20F0094-15 Sediment 
LDW20-ITT133MS 20F0094-01 MS Sediment 
LDW20-ITT133MSD 20F0094-01 MSD Sediment 
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Date 

06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 
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06/03/20 
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06/03/20 
06/03/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E in Selected Ion Monitoring (SIM) mode 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 10.0°C, 9.5°C, and 12.0°C upon 
receipt by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds with the following exceptions: 

Associated 
Date Compound %D Samples Flag AorP 

02/28/20 N-Nitrosodiphenylamine 34.4 LDW20-SC140 J (all detects) A 
LDW20-SC142 UJ (all non-detects) 
LDW20-SC150 
LDW20-SC135 
LDW20-SC202 
LDW20-SC203 
LDW20-SC211 
LDW20-SC211 FD 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 
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Associated 
Date Comoound %D Samples Flag AorP 

06/20/20 Benzoic acid 37.8 LDW20-SC140 J (all detects) A 
LDW20-SC142 UJ (all non-detects) 

Pentachlorophenol 58.9 LDW20-SC150 J (all detects) 
LDW20-SC135 UJ (all non-detects) 
LDW20-SC202 
LDW20-SC203 
LDW20-SC211 
LDW20-SC211 FD 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

X. Field Duplicates 

Samples LDW20-SC211 and LDW20-SC211 FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 
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Concentration (ug/Kg) 

Compound LDW20-SC211 LDW20-SC211 FD 

1,4-Dichlorobenzene 1.7 1.6 

Benzyl alcohol 9.8 7.7 

Benzoic acid 34.8 30.9 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

RPD 

6 

24 

12 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV %D and continuing calibration %D, data were qualified as estimated in eight 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 20F0094 

I Saml:!le I Coml:!ound I Fla9 I AorP I Reason I 
LDW20-SC140 N-Nitrosodiphenylamine J (all detects) A Initial calibration 
LDW20-SC142 UJ (all non-detects) verification (%D) 
LDW20-SC150 
LDW20-SC135 
LDW20-SC202 
LDW20-SC203 
LDW20-SC211 
LDW20-SC211 FD 

LDW20-SC140 Benzoic acid J (all detects) A Continuing calibration 
LDW20-SC142 UJ (all non-detects) (%D) 
LDW20-SC150 Pentachlorophenol J (all detects) 
LDW20-SC135 UJ (all non-detects) 
LDW20-SC202 
LDW20-SC203 
LDW20-SC211 
LDW20-SC211 FD 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0094 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0094 

No Sample Data Qualified in this SDG 
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LDC #: 48680C2b 
SDG #: 20F0094 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc. 
s:"vo,\ 

METHOD: GC/MS Pel!,'fl1,u;;leac Ar:eA'latic I lyd1oca,bo,1s (EPA SW 846 Method 8270E-SIM) 

Date: ()r/4,/4 
Page:_\_of_1 

Reviewer:~ 
2nd Reviewer:__JJ:::::_ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

•• •• • ••-- Arft~ 

I. Samele receiot/Technical holdina times 

II. GC/MS Instrument oerformance check 

Ill. Initial calibration/lCV 

IV. Continuing calibration 

V. Laboratorv Blanks 

VI. Field blanks 

VII. Surroaate soikes 

VIII. Matrix soike/Matrix soike duolicates 

IX. Laboratory control samoles 

X. Field duplicates 

XI. Internal standards 

XII. Compound auantitation RULOQ/LODs 

XIII. Target compound identification 

XIV. System performance 

xv. Overall assessment of data 

Note: A = Acceptable 

1 ' 
2 

3 

4 

5 

6 

7 

8 

9 , 
10 

11 I 

I 
12 

13 f 
14 ( 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-ITT133 

LDW20-SC140 

LDW20-SC142 

LDW20-SC150 

LDW20-SC135 

LDW20-SC202 

LDW20-SC203 

LDW20-SC211 

LDW20-SC211 FD 

LDW20~1T139 

LDW20-IT151 

LDW20-IT146 

LDW20-ITT133MS 

LDW20-ITT133MSD 

D 
'v 
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I 

SW, A enter- ~/J.OS: (O.o0t:::: 

A ' 

A' a,.1 l~\.. =.. "2.t>f .. 

SI,\} COvi '2-1) 'I ,. 

~ 
iJ 
A 
A 
A \..CS • Sil.~ 

c;a,J p = 8'/41 
A 
ti 
A. 
~ 
A 

ND= No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

1.s'C. 

y?" 

FB = Field blank EB = Equipment blank 

Lab ID 

20F0094-01 

20F0094-02 

20F0094-03 

20F0094-04 

20F0094-07 

20F0094-08 

20F0094-09 

20F0094-10 

20F0094-11 

20F0094-13 

20F0094-14 

20F0094-15 

20F0094-01 MS 

20F0094-01 MSD 

12.f)·c. F"'~li¥ft,e4e,, 
-• . - . '., ....... .,.. ~, 

Ill\) ~ "3-o /J 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

I 

--



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: P,ei:1=I <EPA SW 846 Method 8270D-SIM) 

Validation Area Yes No 

I. Technical holdina times 

Were all technical holdina times met? 
., / 

Was cooler tem=rature criteria met? / 
. II. GCIMS Instrument tJerformance check (Not reauired) 

Were the DFTPP performance results reviewed and found to be within the specified / 
criteria? 

Were all samoles analvzed within the 12 hour clock criteria? / 
Illa. Initial calibration .,-

Did the-"laboratorv oerform a 5 ooint calibration crior to sambie analvsis? / 
Were all percent relative standard deviations (%RSD) ,:: 20% and relative response / 
factors (RRFl > 0.05? 

Was a curve flt used for evaluation? If yes, did the initial calibration meet the curve fit / 
acceptance criteria of> 0.990? 

/lib. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration for / 
each instrument? 

Were all oercent differences l%D\ ~30%? 
/ 

IV.Continuinacallbration 

Was a continuing calibration standard analyzed at least once every 12 hours for each / 
Instrument? 

Were all oercent differences f%D\ < 20% and relative response factors <RRF\ > 0.05? / 
V. Laboratorv Blanks 

Was a laboratorv blank associated with everv samole In this SDG? / 
Was a laboratorv blank analvzed for each matrix and concentration? / 
Was there contamination in the laboratorv blanks? 

,( 
-

VI. Field blanks ,./. 

Were field blanks Identified in this SDG? ~ "/ 
... 

Were taraet compounds detected in the field blanks? 

VII. Surroaate soikes / 

Were all surroaate oercent differences (%R) within QC limits? / 
If 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis 

I oerformed to confirm %R? 

If any percent recoveries (%R) was less than 1 0 P.ercent, was a reanalysis performed 
to confirm %R? 

VIII. Matrix soike/Matrix soike duo//cates / 

Were matrix soike <MS) and matrix soike duolicate lMSD) analvzed in this SDG? 
I 

Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPO) V 
within the QC limits? / 

Level IV checldist_82700-SIM_rev02.wpd 

NA 

v 

, 

/ 

/ 
V 

/ 

I 

,, 

. ~ 

Page:_1 of_£_ 
Reviewer:~ 

2nd Reviewer:~ 

Findinas/Comments 

. -

,, 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 
.. ·-. 

ix. Laboratorv control samo/es / 

Was an L'"c: analvzed ner extraction batch? 
/ 

~•:, •'•, 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within // 
the OC limits? 

X. Field duplicates , 

Were field duolicate oairs identified in this SDG? / 
Were tamet compounds detected in the field duolicates? / 

I 

XI. Internal standards 

Were internal ~tandard area counts within -50% or +100% of the asspciated calibration / 
standard? 

:, .. : .. 

Were retention times within + 30 seconds of the associated cal(bration standard? / 
XII. Compound quantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? / 

Were the correct internal s~andard {IS), quantitation ion and relative response factor / 
(RRF) used to quantitate the compoun~? 

Were compound quantitation and RLs adjusted to reflect all sample dilutions and dry / 
weight factors applicable to level IV validation? 

XIII. Target comoound identification 

Were relative retention times <RRTs) within + 0.06 RRT units of the standard? /' 
Did comoound soectra meet soecified EPA "Functional Guidelines" criteria? / 
Were chromatnnram oeaks verified and accounted for? / 
XIV. System performance 

System performance was found to be acceptable. /1 
XV. Overall assessment of data . 

Overall assessment of data was found to be acceotable. /I 

Level IV checklist_8270D-S1M_rev02.wpd 

NA 

Page:_L of--L­
Reviewer:~ 

2nd Reviewer:~ 

Findinas/Comments 

•·;;. 

. .. 



LDC #:_c.f_8 (p_~C.2.b 

!'~ 6 
METHOD: GC/MS J2Al:I (EPA SW 846 Method 82700-SJM) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

r,~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N NIA Was an initial calibration verification standard analyzed after each ICAL for each instrument? 

t'" N N/A Were all %D within the validation criteria of <20/30% %D? ,., 
Finding %D 

# Date Standard ID Compound (Limit: <i9.0o/~ Associated SamoJas 

srcoaie,_ Set/ .L 0..&... ~~ . .if i -er l4f> z. ( ~P -t-l>.fi' D 
;' 

ICVsvoa.wpd 

Page:_\_of_, 
Reviewer:--W---

2nd Reviewer:--Cdb,-. 

Qualifications 

3 /"11 /A 



LDC#: 4gt,~ C :2.b 

~ 
METHOD: GC/MS ~EPA SW 846 Method 8270~-SIM) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

~~e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
NIA Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 

Y(I\ JN/A Were percent differences (%D) ~20 % and relative response factors (RRF) within the method criteria? 

Finding%D Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit) Associated Samples 

0<./20/2n lJTlo°' -:zo,,_s PPP ?1. S"( P. - q fvtf!, )' ( N1) +-, ,-r '58,et· I/, y 
• . 

CONCAL.wpd 

f>-d) 
-

Page:_Lof_l 

Reviewer: ~ 
2nd Reviewer: ___ _ 

Qualifications 

J"/i,.,T/A-
v . 

: 



LDC#: 48680C2b VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

OD: GCMS SVOA (EPA SW 846 Method 8270E-SIM) 
Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (ug/Kg) 

Compound 8 9 

E 1.7 1.6 

QQQ 9.8 7.7 

PPP 34.8 30.9 

V:\Josephine\FIELD DUPLICATES\48680C2b windward duwamish.wpd 

Page:_1_of_1_ 
Reviewer: JVG 

2nd Reviewer: e:5 

RPD 

6 

24 

12 



LDC #: 48680C2b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 8270E-SIM) 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified 
below using the following calculations: 

RRF = (A,J(Cis)/(Ais)(C,J 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound (IS) 

1 ICAL 02/28/20 1,4-DCB (DCB) 

SIM 1,2,4-TCB (NPT) 

NT10 Pentachlorophenol (PHN) 

Calibration 

# Standard ID Date Compound (IS) 

2 ICAL 05/11/20 Chrysene (CRY) 

SIM Benzo(a)pyrene (PRY) 

NT8 

022820 nt10 051120 nt8 svoasim 

Ax = Area of Compound 

Cx = Concentration of compound, 

S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 

(RRF 5 std) (RRF 5 std) 

1.31443 1.31443 

0.36297 0.36297 

0.19257 0.19257 

Reported Recalculated 

RRF RRF 

(RRF 2.5 std) (RRF 2.5 std) 

1.22429 1.22429 

1.17321 1.17321 

Reported 

Average RRF 

(Initial) 

1.41049 

0.40284 

0.16863 

Reported 

Average RRF 

(Initial) 

1.17941 

1.08195 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSC %RSC 

(Initial) 

1.41049 10.3 10.3 

0.40284 12.2 12.2 

0.16863 11.6 11.6 

Recalculated Reported Recalculated 

Average RRF %RSC %RSC 

(Initial) 

1.17941 5.1 5.1 

1.08195 9.9 9.9 



LDC # 48680C2a VALIDATION FINDINGS WORSHEET 
Continuing Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 8270E-SIM ) 

Page:_1_of_1_ 
Reviewer: J~VG 

2nd Reviewer: ~,...--

The percent difference {%D) of the initial calibration average Relative Response Factors {RRFs) and the continuing calibration RRFs were recalculated 
for the compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 

RRF = {Ax)(Cis)/(Ais)(Cx) 

Calibration 

# Standard ID Date Compound 

1 NT10062003S 6/20/2020 1,4-DCB 

1,2,4-TCB 

NT10 Pentachlorophenol 

2 N820061702 6/17/2020 Chrysene 

NT8 Benzo(a)pyrene 

(IS) 

(DCB) 

(NPT) 

(PHN) 

(CRY) 

(PRY) 

Where: 
ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, 

Reported 

Average RRF RRF 

(Initial) (CCV) 

1.41049 1.37278 

0.40284 0.41085 

0.16863 0.06929 

1.17941 1.15108 

1.08195 1.02197 

Recalculated 

RRF 

(CCV) 

1.37278 

0.41085 

0.06929 

1.15108 

1.01383 

Cx = Concentration of compound, 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 

%D %D 

2.7 2.7 

2.0 2.0 

58.9 58.9 

2.4 2.4 

6.3 6.3 



LDC#: c/ftf,fl> C2.k VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

Svi?r e 
METHOD: GC/MS F¥:t1 (EPA SW 846 Method 827Qff-SIM) 

Page:_1_of_j_ 
. Reviewer: jVG 

2nd reviewer: ~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

SampfelD: .Jt.- I .. " •:; 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nii'cberl!ef'iRS W ~-llo ?.60 ~ Cl\71S ,r:., tos, er 0 

2-Flai:m,t1Ir,n~nyl 1<11::1< - ol'f I 2-. 74 'f (;J).~ q I, J. 

Te~14 Yi -J.t~ y -?, • i,4- 7-'f. I 74f. I / 

Sample . . I JD 
Percent Percent 

Surrogate Surrogate Recovery ·Recovery Percent 
Spiked Found Reported Recalculated Difference 

Nitrobenzene-dS 

2-Fluorobiphenyl 

Terphenyl-d14 

s J ID amo1e : 
Percent Percent 

Surrogate ' Surrogate Recovery Recovery Percent 
SDlked Found ReDorted Recalculated Difference 

Nitrobenzene-dS 

2-Fluorobiphenyl 

Terphenyl-d14 

s I ID ampe : 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
SDlked Found Reported Recalculated Difference 

Nitrobenzene-dS 

2-Fluorobiphenyl 

Terphenyl-d14 

Sample ID· 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
SDiked Found Reoorted Recalculated Difference 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terphenyl-d14 

SURRCALC.wpd 



VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

S'"it t;;;' 
METHOD: GC/MS P1l:I; (EPA SW 846 Method 827QO-SIM) 

Page:_1_of_1_ 
Reviewer: JVG 

2nd Reviewer: a.~/ 

The percent recoveries (%R) and Relative Percent Difference (RPO) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

%_ R~covery = 100 * (SSC - SC)/SA 

RPO = I MSC - MSC I * 2/(MSC + MSDC) 

Where: SSC = Spiked sample concentration 
SA= Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: ____ l_!>_,,(._4:,..__ ___ _ 

Spike Sample Spiked Sample 
Added Concentration Concentration 

Compound (~~ ) ( &+,A,.i.. (~/1 ) 

V / V 

MS MSD -- I MS MSD 

Acenaphthene 

Pyrene 

ft..·- /;cJ , .. ~. ~ ?OD "2.f r ~ '2-4 ?lo . ,, I I 

SC = Sample concentatlon 

MSDC = Matrix spike duplicate concentration 

Matrix Spike Matrix Spike Duplicate MS/MSD 

Percent Recoverv • Percent Recovery RPO 

Reported Recalc. Reported Recal Recalc. 

IC\ lo J tt,. 4 q, .. ,; 4. /Cj i:F,,;,-

~·· 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC#: <(.I '86 CZh '--- VALIDATION FINDINGS WORKSHEET Page:_1 of_1_ 

Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer: ~ 
2nd Reviewer: __ _ 

t~ C 
METHOD: GC/MS ia,t:R (EPA SW 846 Method 8270CY-SIM) 

The percent recoveries (%R) and Relative Percent Difference (RPO) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: · 

% Recovery= 100 * (SC/SA Where: SSC = Spike concentration 
SA= Spike added 

RPD = I LCSC - LCSDC I " 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: ~I Fo 4 o ~ - ~$ 2-

Spike Spike tr<! tl"'!:.n 

Added Concen?,!tion 
Compound ( i..,. I 

"""' 
) ( ,"'If) Percent Recovery Percent Recoverv 

./ 
/ 11"'1:.n - . .. ., - J 

.,. ___ ,_ -I t"Q I r.~n I f"Q 

Acenaphthene 

Pyrene 

ttf ,~ lvA '1)(0 fvA ~l.o ',. 0 ~ 

,, 

I r.~11 t'C!n 

RPO 

. - . 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when 
reported results do not agree within 10.0% of the recalculated results. · 

LCSCLC.wpd 



LDC #'. q 'f(ll,tJ C2f:;, VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

. SV'f'A G 
METHOD: GC/MS F¥ct-f (EPA SW 846 Method 8270f)'-SIM) 

Page:_1_of_1_ 
Reviewer: ~ 

2nd reviewer: _____ _ 

~ 
~ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A.){l.)N.){DF}(2.0) Exampl:: 
(A;.)(RRF)(VJ(VJ(%S) 

l cit,,,~ A,, = Area of the characteristic ion (EICP) for the Samplel.D. . 
compound to be measured 

A;. = Area of the characteristic Ion (EICP) for the specific 
internal standard 

1. = Amount of internal standard added in nanograms (ng) Cone. =(27111, l{ 2.o }{ fl-~~ )( 10"£0 )( ) 

(<,tf21!> )( /,\?Ct-fl ><1~. 7o/ >< o. 7,i7 >< ) 

v. = Volume or weight of sample extract In milliliters (ml) or 
grams (g). 

. ~.7~ ",, v, = Volume of extract injected in microliters (ul) = 
v, = Volume of the· concentrated extract in microliters (ul) 

Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 

# Sample ID Compound 
Conce~,:;_on 

( 1.¥\ 
Concent~tion 

( ~ ~ Qualification 

I Chn.,~~ ?~. 7/ is.7 d --I 

RECALC.wpd 



LDC Report# 48680C3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 7, 2020 

Hexachlorobenzene 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0094 

Laboratory Sample 
Sample Identification Identification 

LDW20-SC140 20F0094-02 
LDW20-SC142 20F0094-03 
LDW20-SC150 20F0094-04 
LDW20-SC135 20F0094-07 
LDW20-SC202 20F0094-08 
LDW20-SC203 20F0094-09 
LDW20-SC211 20F0094-10 
LDW20-SC211 FD 20F0094-11 
LDW20-SC142MS 20F0094-03MS 
LDW20-SC142MSD 20F0094-03MSD 

1 
V:\LOGIN\WINDWARD\DUWAMISH\48680C3A_Wl3.DOC 

Collection 
Matrix Date 

Sediment 06/03/20 
Sediment 06/03/20 
Sediment 06/03/20 
Sediment 06/03/20 
Sediment 06/03/20 
Sediment 06/03/20 
Sediment 06/03/20 
Sediment 06/03/20 
Sediment 06/03/20 
Sediment 06/03/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Hexachlorobenzene by Environmental Protection Agency (EPA) SW 846 Method 8081 B 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
V:\LOGIN\WINDWARD\DUWAMISH\48680C3A_Wl3.DOC 



I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 10.0°C, 9.5°C, and 12.0°C upon 
receipt by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-DDT and Endrin breakdowns (%8D) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0%. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% with the following exceptions: 

Sample Comoound Findina Criteria 

All samples in SDG Hexachlorobenzene ICV not performed. ICV required prior to 
20F0094 each analytical run. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0%. 

V. Laboratory Blanks 

Flaa AorP 

UJ (all non-detects) A 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

3 
V:ILOGIN\WINDWARDIDUWAMISH\48680C3A_Wl3.DOC 



VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

Samples LDW20-SC211 and LDW20-SC211 FD were identified as field duplicates. No 
results were detected in any of the samples. 

XI. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications. of the method. No results were 
rejected in this SDG. 

Due to no ICV performed, data were qualified as estimated in eight samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

4 
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Duwamish AOC4 
Hexachlorobenzene - Data Qualification Summary - SDG 20F0094 

SamDle Com0ound Flaa AorP Reason 

LDW20-SC140 Hexachlorobenzene UJ (all non-detects) A Initial calibration verification 
LDW20-SC142 (%D) 
LDW20-SC150 
LDW20-SC135 
LDW20-SC202 
LDW20-SC203 
LDW20-SC211 
LDW20-SC211 FD 

Duwamish AOC4 
Hexachlorobenzene - Laboratory Blank Data Qualification Summary - SDG 
20F0094 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene - Field Blank Data Qualification Summary - SDG 20F0094 

No Sample Data Qualified in this SDG 

5 
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LDC #: 48680C3a 
SDG #: 20F0094 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc. 

METHOD: GC Hexachlorobenzene (EPA SW846 Method 8081 B) 

Date: o&/44 ('2o 
Page:_l_of_}_ 

Reviewer: :ci 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets . 

'I. - ••• .11. ....... 

I. Sample receipt/Technical holdina times 

II. GC Instrument Performance Check 

Ill. Initial calibration/ICY 

IV. Continuina calibration 

V. Laboratory Blanks 

VI. Field blanks 

VII. Surroi:iate spikes ft~ 
I -

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Compound quantitation/RULOQ/LODs 

XII. Taraet compound identification 

XIII. Svstem Performance 

VI\/ n,---" nf -'-•-

Note: A = Acceptable 

-1 -2 -3 -4 -5 -6 -7 -8 

9 

10 

11 

Notes: 
_,,., 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC140 

LDW20-SC142 

LDW20-SC150 

LDW20-SC135 

LDW20-SC202 

LDW20-SC203 

LDW20-SC211 \ (} 
-v 

/) LDW20-SC211 FD 

LDW20-SC142MS 

LDW20-SC142MSD 

!>"If CJ~~ 12,2,li 

L:\Windward\Duwamish\48680C3aW .wpd 

-I 
5W, .A Cnw- -fetf\/2r. = Jo. 6 °G:. tlf.s •c I '2.o•e,. ( .L1tr4,(,f, c 

,.r 
A ,5w \CAL S:. '2o2 

co-I~ ulo 
j~ 

'1 
l-,,/A 
A 
A t,.c.5 

Nb .P --
N 

N 

N 

A 
ND= No compounds detected 
R = Rinsate 
FB = Field blank 

7~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

lab ID 

20F0094-02 

20F0094-03 

20F0094-04 

20F0094-07 

20F0094-08 

20F0094-09 

20F0094-10 

20F0094-11 

20F0094-03MS 

20F0094-03MSD 

'- Tl ""e. 1D 

,()\{'::..;ljz 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 



LDC #: 48680C3a VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
What~ of initial calibration verification calculation was performed? ._%D or %R 
Y N ft Was an initial calibration verification standard analyzed after each ICAL for each instrument? 
YN NN Did the initial calibration verification standards meet the %D / %R validation criteria of <20.0% / 80-120%? - Detector/ %D 

# Date Standard ID Column Comoound flimit ~ 20.0) Associated Samoles 

No ICV oerformed Hexachlorobenzene All (ND) 

48680 no ICV-8081.wpd 
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Reviewer: ~/ 
2nd Reviewer: __ _ 
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LDC Report# 48680C3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 11 , 2020 

Polychlorinated Biphenyls 

Stage 4 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0094 

Laboratory Sample 
Sample Identification Identification 

LDW20-ITT133 20F0094-01 
LDW20-SC 140 20F0094-02 
LDW20-SC142 20F0094-03 
LDW20-SC 150 20F0094-04 
LDW20-SC 156 20F0094-05 
LDW20-SC 162 20F0094-06 
LDW20-SC 135 20F0094-07 
LDW20-SC202 20F0094-08 
LDW20-SC203 20F0094-09 
LDW20-SC211 20F0094-10 
LDW20-SC211 FD 20F0094-11 
LDW20-SC144 20F0094-12 
LDW20-IT139 20F0094-13 
LDW20-IT151 20F0094-14 
LDW20-IT146 20F0094-15 
LDW20-ITT133MS 20F0094-01 MS 
LDW20-ITT133MSD 20F0094-01 MSD 
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Collection 
Matrix Date 

Sediment 06/03/20 
Sediment 06/03/20 
Sediment 06/03/20 
Sediment 06/03/20 
Sediment 06/03/20 
Sediment 06/03/20 
Sediment 06/03/20 
Sediment 06/03/20 
Sediment 06/03/20 
Sediment 06/03/20 
Sediment 06/03/20 
Sediment 06/03/20 
Sediment 06/03/20 
Sediment 06/03/20 
Sediment 06/03/20 
Sediment 06/03/20 
Sediment 06/03/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 10.0°C, 9.5°C, and 12.0°C upon 
receipt by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all compounds. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated Affected 
Date Standard Column Compound %D Samples Compound Flag 

06/10/20 SIF0176-SCV1 2C Aroclor-1260 21.0 All samples in Aroclor-1248 J (all detects) 
SDG20F0094 Aroclor-1254 J (all detects) 

Aroclor-1260 J (all detects) 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

IV. Laboratory Blanks 

AorP 

A 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

3 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD(%R) 
(Associated Samples) Compound (Limits) (Limits) Flaa .. -- -

LDW20-ITT133MS/MSD Aroclor-1260 - 126 (58-120) J (all detects) A 
(LDW20-ITT133) 

Relative percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

IX. Field Duplicates 

Samples LDW20-SC211 and LDW20-SC211 FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (ug/Kg) 

Comoound LDW20-SC211 LDW20-SC211 FD RPO 

Aroclor-1248 47.9 55.5 15 

Aroclor-1254 67.2 78.0 15 

Aroclor-1260 82.2 54.3 41 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

The sample results for detected compounds from the two columns were within 40% 
relative percent difference (RPD) with the following exceptions: 

4 
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Samole Compound RPO 

LDW20-SC135 Aroclor-1248 44.9 

LDW20-SC211 FD Aroclor-1248 48.9 
Aroclor-1260 44.9 

LDW20-IT139 Aroclor-1248 54.2 

LDW20-IT151 Aroclor-1248 48.5 

LDW20-IT146 Aroclor-1248 46.8 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

Flag AorP 

J (all detects) A 

J (all detects) A 
J (all detects) 

J (all detects) A 

J (all detects) A 

J ( all detects) A 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV %D, MS/MSD %R, and RPD between two columns, data were qualified as 
estimated in thirteen samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

5 
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Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 20F0094 

Sample Comoound Flag AorP Reason 

LDW20-ITT133 Aroclor-1248 J (all detects) A Initial calibration verification 
LDW20-SC140 Aroclor-1254 J ( all detects) (%D) 
LDW20-SC142 Aroclor-1260 J (all detects) 
LDW20-SC150 
LDW20-SC156 
LDW20-SC162 
LDW20-SC135 
LDW20-SC202 
LDW20-SC203 
LDW20-SC211 
LDW20-SC211 FD 
LDW20-SC144 
LDW20-IT139 
LDW20-IT151 
LDW20-IT146 

LDW20-ITT133 Aroclor-1260 J (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

LDW20-SC135 Aroclor-1248 J (all detects) A Compound quantitation 
(RPD between two 
columns) 

LDW20-SC211 FD Aroclor-1248 J ( all detects) A Compound quantitation 
Aroclor-1260 J (all detects) (RPD between two 

columns) 

LDW20-IT139 Aroclor-1248 J (all detects) A Compound quantitation 
(RPD between two 
columns) 

LDW20-IT151 Aroclor-1248 J (all detects) A Compound quantitation 
(RPD between two 
columns) 

LDW20-IT146 Aroclor-1248 J (all detects) A Compound quantitation 
(RPD between two 
columns) 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
20F0094 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
20F0094 

No Sample Data Qualified in this SDG 
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LDC #: 48680C3b 
SDG #: 20F0094 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: <Js/o4 k 
Page:_\_of_l 

Reviewer:~___..,. 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

V:alirl..,.+;,.. .. Arn"" 

I. Samole receiot/Technical holding times 

II. Initial calibration/lCV 

Ill. Continuing calibration 

IV. Laboratory Blanks 

V. Field blanks 

VI. Surrogate soikes /15, 

VII. Matrix soike/Matrix spike duplicates 

VIII. Laboratory control samples 

IX. Field duPlicates 

X. Compound quantitation/RULOQ/LODs 

XI. Taraet comoound identification 

VII n,----" ~~ -'-•-

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-ITT133 

LDW20-SC140 

LDW20-SC142 

LDW20-SC150 

LDW20-SC156 

LDW20-SC162 

LDW20-SC135 

LDW20-SC202 

LDW20-SC203 

LDW20-SC211 

LDW20-SC211 FD 

LDW20-SC144 

LDW20-IT139 

LDW20-IT151 

LDW20-IT146 

LDW20-ITT133MS 

LDW20-ITT133MSD 

h 

V 
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ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0094-01 

20F0094-02 

20F0094-03 

20F0094-04 

20F0094-05 

20F0094-06 

20F0094-07 

20F0094-08 

20F0094-09 

20F0094-10 

20F0094-11 

20F0094-12 

20F0094-13 

20F0094-14 

20F0094-15 

20F0094-01 MS 

20F0094-01 MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 
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LDC #: ___ Lf_'lf_o_St>_C_~ b VALIDATION FINDINGS CHECKLIST 

Method: Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Validation Area Yes No 

I. Technical holding times -
Were all technical holding times met? I/ 
Was cooler temperature criteria met? / 
II. GC/ECD Instrument performance check 

Was the instrument performance found to be acceptable? 

Were Evaluation mix standards analyzed prior to the initial calibration and at 
beginning of each 12-hour shift? 

Were endrin and 4,4'-DDT breakdowns~ 15% for individual breakdown in the 
Evaluation mix standards? 

Illa. Initial calibration 

Did the laboratory perform a 5 point calibration prior to sample analysis? / 
Were all percent relative standard deviations (%RSD) < 20%? '/ 

, 
Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
fit acceptance criteria of> 0.990? 

Were the RT windows properly established? / 
11/b. Initial calibration verification 

Was an initial calibration verification standard analyzed after each initial calibration / for each instrument? 

Were all percent differences (%D) < 20%? / 
IV. Continuing calibration / 

Was a continuing calibration analyzed daily? / 

Were all percent differences (%D) < 20%? / 

Were all the retention times within the acceptance windows? I 
V. Laboratory Blanks 

Was a laboratory blank associated with every sample in this SDG? / 
Was a laboratory blank analyzed for each matrix and concentration? 

/v 

Was there contamination in the laboratory blanks? / 
VI. Field blanks 

Were field blanks identified in this SDG? 7 
Were target compounds detected in the field blanks? 

VII. Surrogate spikes/Internal Standards / 

Were all surrogate percent recovery (%R) within the QC limits? V 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was 
a reanalvsis oerforrned to confirm %R? 

Level IV checklist_8081_8082_rev02.wpd 

NA 

/ , 

/ 
, 

/ 

I,, 

/ 

/ 

/v 
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/ 

, 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

If any percent recovery (%R) was less than 10 percent, was a reanalysis performed 
to confirm %R? 

Were internal standard area counts within ~ 50% of the average area calculated /1/ 
during calibration? 

VII. Matrix spike/Matrix spike duplicates 

Were matrix spike (MS) and matrix spike duplicate (MSO) analyzed in this SOG? / 
Were the MS/MSO percent recoveries (%R) and the relative percent differences I/ (RPO) within the QC limits? 

IX. Laboratory control samples 

Was an LCS analyzed per extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPO) within / 

the QC limits? / 
X. Field duplicates / 

Were field duplicate pairs identified in this SOG? / 
Were target compounds detected in the field duplicates? / 

/ 
XI. Compound quarititation , 

Did the laboratory LOQs/Rls meet the QAPP LOQs/Rls? I . 
Were compound quantitation and Rls adjusted to reflect all sample dilutions, dry / weight factors, and clean-up activities applicable to level IV validation? 

Were relative percent difference (RPD) of the results between two columns< 40%? / 
XII. Target compound identification 

Were the retention times of reported detects within the RT windows? / 
XIII. Overall assessment of data / 

Overall assessment of data was found to be acceptable. /1 

Level IV checklist_8081_8082_reV02.wpd 

NA 

/ 
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VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

A. alpha-BHC K. Endrin U. Toxaphene EE. 2,4'-DDT 00. trans-Heptachlor epoxide 

B. beta-BHC L. Endosulfan II V. Aroclor-1016 FF. Hexachlorobenzene PP. Mirex 

C. delta-BHC M. 4,4'-DDD W. Aroclor-1221 GG. Chlordane QQ <,is-Chlordane 

D. gamma-BHC N. Endosulfan sulfate X. Aroclor-1232 HH. Chlordane (Technical) RR. trans-Chlordane 

E. Heptachlor O.4,4'-DDT Y. Aroclor-1242 II. Aroclor 1262 ss. 

F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 TT. 

G. Heptachlor epoxlde a. Endrin ketone AA. Aroclor-1254 KK. Oxychlordane uu. 

H. Endosulfan I R. Endrln aldehyde BB. Aroclor-1260 LL trans-Nonachlor w 

I. Dieldrin S. alpha-Chlordane CC. 2,4'-DDD MM. cis-Nonachlor WW. 

J. 4,4'-DDE T. gamma-Chlordane DD. 2,4'-DDE NN. cis-Heptachlor epoxide xx. 

Notes:, ______________________________________________________ _ 

COMPDLIST-3S. wpd 



VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC PesticideslPCBs (EPA SW 846 Method 808118082} 

Please see qualifications below for all questions answered "N". Not ap~ble questions are identified as "NIA". 
at type of initial calibration verification calculation was performed? %Dor ~R 

.. v N NIA Was an initial calibration verification standard analyzed after each ICAL for each instrument? 
'if'N")N/A Did the initial calibration verification standards meet the %DI %R validation criteria of <20.0% 180-120%? - De~tor/ %D 

# Date Standard ID tcolumrt-,. Comoound (Limit~ 20.0) Associated Sam oles 

O<..khl SI. Fo 17, _ ~ 4 ~r BB 21.0 All l P..e-+ J .,, 

... 

\ 

\ 
\ 

ICV-8081_2. wpd 
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Reviewer:~ 
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LDC#: VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
~ N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? 
( 1V/N_ N/A Was a MS/MSD analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 

Y7t... )N/A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? .... 
MS MSD 

# MS/MSDID Comoound %RILimitsl %R(Llmitsl RPO /Limits\ Associated Samoles 

\(. 1'-, ~ ( ) 12' r -,;.r, _,.2,n ( ) I n,.,➔• 
7 ./ ( ) ( ) ( ) 

( ) ( ) ( \ 

( ) ( ) ( ) 

( } ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( \ 

( } ( ) ( ) 

( ) ( ) ( \ 

( } ( ) ( } 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( } 

( ) ( ) ( } 

( ) ( } ( ) 

( ) ( ) ( } 

( ) ( } ( } 

( ) ( } ( ) 

( ) ( } ( ) 

( ) ( } ( } 

( } ( ) ( ) 

( } ( ) ( } 

( ) ( ) ( I 

MSD.35.wpd 
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LDC#: 48680C3b VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GC PCB (EPA SW 846 Method 8082A) 
~ Were field duplicate pairs identified in this SDG? 
~ Were target analytes detected in the field duplicate pairs? 

Concentration (ug/Kg) 

Compound 10 11 

Aroclor 1248 47.9 55.5 

Aroclor 1254 672 78.0 

Aroclor 1260 82.2 54.3 

V:\Josephine\FIELD DUPUCATES\48680C3b windward dU'iValTlish.wpd 
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LDC#: 

METHOD: / GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
vel IV/D Only 
N N/A Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
N N/A Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 

Y@NIA Did the percent d~fference of detected compounds between two columns./detectors _s40%? 
If no, olease see indinas bellow. 

# Compound Name Sample ID 
eD Between Two Columns/Detectors 

Limit (< 40%) 

z. 7 ~9 

z_ ll 4E. 'i 
~i L 44 c, 

z 13 9f. "2--

z 14 4-g ,> 

z ,~ 4' .. &' 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA%RPD2col_r1 .wpd 
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LDC #: 48680C3b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _1_ of_1_ 
Reviewer: Je 

2nd Reviewer: ( 

METHOD: GC PCBs (EPA SW 846 Method 8082A) 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD} were recalculated for the compounds identified 
below using the following calculations: 

RRF = (Ax)(Cis)/(~s)(Cx) 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound (IS) 

1 ICAL 6/10/2020 1260-1 ZB5 (HBP) 
ECD7 1260-1 ZB35 (HBP) 

061020 pcb ecd7 

Ax = Area of Compound 
Cx = Concentration of compound, 
S= Standard deviation of the RRFs, 

Reported Recalculated Reported 
RRF RRF Average RRF 

(250 std) (250 std) (Initial) 

0.03748 0.03748 0.03633 
0.04683 0.04683 0.04865 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 
X = Mean of the RRFs 

Recalculated Reported Recalculated 
Average RRF %RSC %RSC 

(lnltlal) 

0.03633 1.944 1.946 
0.04865 13.540 13.537 



LDC # 48680C3b VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Calculation Verification 

METHOD: GC PCBs (EPA SW 846 Method 8082A) 

Page: j_of_..1 
Reviewer:-ffe-

2nd Reviewer:~ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 
for the compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 

RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

# Standard ID Date Compound (IS) 

1 20061804ECD7 6/17/2020 1260-1 ZB5 (HBP) 

1260-1 ZB35 (HBP) 

2 20061821 ECD7 6/17/2020 1260-1 ZB5 (HBP) 

1260-1 ZB35 (HBP) 

3 20061833ECD7. 6/18/2020 1260-1 ZB5 (HBP) 

1260-1 ZB35 (HBP) 

4 20061903ECD7 6/19/2020 1260-1 ZB5 (HBP) 

1260-1 ZB35 (HBP) 

Where: 
ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, 

Reported Recalculated 
Cone Cone Cone 

(CCV) (CCV) 

250.0 254.5 254.5 
250.0 261.9 261.9 

250.0 266.7 266.7 
250.0 284.9 284.9 

250.0 277.1 277.1 
250.0 293.4 293.4 

250.0 250.5 250.5 
250.0 258.3 258.3 

Cx = Concentration of compound, 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 

%0 %D 

1.8 1.8 
4.7 4.7 

6.7 6.7 
13.9 13.9 

10.9 10.9 

17.4 17.4 

0.2 0.2 
3.3 3.3 



LDC #:_n_,_at>_C ~ VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Page:_1_of_1_ 
Reviewer: JVG 

2nd reviewer: <.::::5 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 Where: SF = Surrogate Found 

:.f' ' 
-

Sample ID: 
SS - Surrogate Spiked 

Surrogate Surrogate Percent Percent Percent 
Surroaate Column Spiked Found Recovery Recovery Difference 

Reoorted Recalculated 

Tetrachloro-m-xylene err I lfo ,c) (,,~ (t;) ~4. ~ y«; ~ 
, 

Tetrachloro-rn-xylene I 
Decachlorobiphenyl ~ 

, ~ ~,0(~1 \oo 16'b l' 
, 

Decachlorobiohenyl 

s I ID ampe 

Surrogate Surrogate Percent Percent Percent 
Surroaate Column Spiked Found Recovery Recoveiv Difference 

Reported Recalculated 

Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

s I ID ample : 
Surrogate Surrogate Percent Percent Percent 

Surroaate Column Spiked Found Recoveiv Recoveiv Difference 

I I I I I Reeorted I Recalculated I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenvl 

s I ID ampe : 
Surrogate Surrogate Percent Percent Percent 

Surrogate Column Soiked Found Recoveiv Recoveiv Difference 

Reported Recalculated 

Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenvl 

Notes: ________________________________________ _ 

SURRCALCpest.wpd 



VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Page:_1_of_1_ 
Reviewer:~ 

2nd Reviewer:~ 

The percent recoveries (%R} and Relative Percent difference (RPO} of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100* (SSC-SC)/SA 

RPO = I MS - MSD I * 2/(MS + MSD) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

MS = Matrix spike percent recovery 

MS/MSD samples: ____ \_b_/,_,-'--7 _____ _ 

I I 
Spike Sample Spiked Sample 

A~i~ Concent,ttton Concen,ttion 
Compound ( 1M ) ( !AA ) ( IA, ) 

• ..J -_ I ., 
O MSD MS MSD MS 

gamma-BHC 

4,4'-DDT 

Aroclor 1260 l O\ 10, t, ~ .C: t7 tl lq7 

SC = Concentration 

MSD = Matrix spike duplicate percent recovery 

Matrix Spike Matrix Spike Duplic MS/MSD 

Percent Recovery Percent Recovery RPO 

Reported Recalc. Reoorted Recalc. Reported Recalc. 

/6<;s' fo<Z J 2-(p /2,G, 'f ... ZsY 1',-t"J 

Comments: Refer ot Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Page:_1_of_1_ 

Reviewer:~ 
2nd Reviewer: __ \JL-=--

The percent recoveries (%R) and Relative Percent difference (RPO) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100* (SSC-SC)/SA 

RPO = I LCS - LCSD I * 2/(LCS + LCSD) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

LCS = Laboratory control sample percent recovery 

LCS/LCSD samples: ~!°:fO ~to-- ~YI 

Spike Spiked Sample LCS 

Compound 
Addx 

(""' =t-.J 
Conce~ttion 

( \Al\ ) Percent Recovery 

LCS .,/ L•· -- r V LC- -• -
gamma-BHC 

4,4'-DDT 

Aroclor 1260 1 o\ lo\ y(,. ~ q~- <, ~ .. s it",£" 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

LCSD LCS/LCSD 

Percent Recovery RPD 

- - . 

V\ 4. (j '4'4 ... :1' J6 ... + 1, ., 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not agree within 10.0% of the recalculated results. 

LCSDCLC.wpd 



LDC #:. __ W_G_~C¼ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer:~ 
2nd reviewer:~ 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Example: 

Concentration = (A) (Fv) (Df) \ \2.-(;o Crf .. I (RF) 0/S orWs) (%S/100) I Samplel.D. 

A = Area of compound Uw-1 
Fv = Final Volume of extract eon, .• R:2.'l{)(fO) 
Df = Dilution Factor 
RF = Average Response Factor of compound in ICal i~o¾) c,.6~~') 
Vs = Initial Volume of sample 
Ws = Initial Weight of sample = "1'/..1 
%S = Percent Solid 

f 246 /1-,c. :::- 1:1.,1 f Co1, 7 +- "e;,.4 -1--r,,.7 +- "to~ 

~ - ,1.s, 

,.Piw ~- iz. ~'f-~ 2 (:L~ mL) (~) 
( t"7,.l't~) (0.1, '1) 

- c.q_4 7 -
~ ' q,< ~ lk-1 

Reported Calculated 

# SamDlelD Compound 
Concentr/Jtion 

( \AD) "1A-
Concentfon 

( L+;.. ,) Qualification 

\ 12l. 0 ,,,,~ I ,q:~ -

Note:. ______________________________________ _ 

RECALC.wpd 



LDC Report# 48680C4a_RV1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August18,2020 

Metals 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0094 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-ITT133 20F0094-01 Sediment 
LDW20-SC140 20F0094-02 Sediment 
LDW20-SC142 20F0094-03 Sediment 
LDW20-SC 150 20F0094-04 Sediment 
LDW20-SC135 20F0094-07 Sediment 
LDW20-SC202 20F0094-08 Sediment 
LDW20-SC203 20F0094-09 Sediment 
LDW20-SC211 20F0094-10 Sediment 
LDW20-SC211 FD 20F0094-11 Sediment 
LDW20-IT139 20F0094-13 Sediment 
LDW20-IT151 20F0094-14 Sediment 
LDW20-IT146 20F0094-15 Sediment 

1 
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Collection 
Date 

06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

Arsenic, Cadmium, Chromium, Copper, Lead, Silver, and Zinc by Environmental 
Protection Agency (EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 74718 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Maximum Associated 
Blank ID Analyte Concentration Samples 

ICB/CCB Arsenic 0.025 ug/L All samples in SDG 20F0094 

Data qualification by the laboratory blanks was based on the maximum contaminant 
concentration in the laboratory blanks in the analysis of each analyte. The sample 
concentrations were either not detected or were significantly greater than the 
concentrations found in the associated laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

3 
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Spike ID MS (%R) MSD(%R) 
(Associated Samples) Analyte (Limits) (Limits) 

LDW20-SC109MS/MSD Silver 41.5 (75-125) 49.8 (75-125) 
(LDW20-SC 140 
LDW20-SC142 
LDW20-SC150 
LDW20-SC135 
LDW20-SC202 
LDW20-SC203 
LDW20-SC211 
LDW20-SC211 FD) 

LDW20-SC109MS/MSD Copper 130 (75-125) -
(LDW20-SC140 
LDW20-SC142 
LDW20-SC150 
LDW20-SC135 
LDW20-SC202 
LDW20-SC203 
LDW20-SC211 
LDW20-SC211 FD) 

Relative percent differences (RPO) were within QC limits. 

VIII. Duplicate Sample Analysis 

Flag A orP 

J (all detects) A 

J ( all detects) A 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

Samples LDW20-SC211 and LDW20-SC211 FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration fma/Kg) 

Analvte LDW20-SC211 LDW20-SC211 FD RPO 

Arsenic 9 8.06 11 
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Concentration (ma/Ka\ 

Analvte LDW20-SC211 LDW20-SC211 FD 

Cadmium 0.33 0.29 

Chromium 25.9 23.8 

Copper 46.2 40.7 

Lead 25.9 25.6 

Mercury 0.130 0.146 

Silver 0.32 0.29 

Zinc 104 93.0 

XII. Internal Standards (ICP-MS) 

Internal standard data were not reviewed for Stage 2B validation. 

XIII. Sample Result Verification 

Raw data were not reviewed for Stage 2B validation. 

XIV. Overall Assessment of Data 

RPO 

13 

8 

13 

1 

12 

10 

11 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R, data were qualified as estimated in eight samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Metals - Data Qualification Summary - SDG 20F0094 

Sample Analvte Flaa AorP Reason 

LDW20-SC140 Silver J (all detects) A Matrix spike/Matrix spike 
LDW20-SC142 Copper J (all detects) duplicate (%R) 
LDW20-SC150 
LDW20-SC135 
LDW20-SC202 
LDW20-SC203 
LDW20-SC211 
LDW20-SC211 FD 

Duwamish AOC4 
Metals - Laboratory Blank Data Qualification Summary - SDG 20F0094 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Metals - Field Blank Data Qualification Summary - SDG 20F0094 

No Sample Data Qualified in this SDG 
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LDC#: 48680C4a 

SDG #: 20F0094 
VALIDATION COMPLETENESS WORKSHEET 

Stage 28 
Laboratory: AnaMical Resources, Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7471B) 

Date: 7/30/20 
Page:_1_of_1 _ 

Reviewer:M!,._ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
I'd . f d" rk h va, atIon rn rnaswo s eets. 

Validation Area Comments 

I. Sample receipVT echnical holdina times A/A 

II. ICP/MSTune A 

Ill. Instrument Calibration A 

IV. ICP Interference Check Sample CICS) Analysis A 

V. Laboratorv Blanks 

VI. Field Blanks 

VII. Matrix Spike/Matrix Spike Duplicates 

VIII. Duplicate sample analysis 

IX. Serial Dilution 

X. Laboratory control samples 

XI. Field Duplicates 

XII. Internal Standard llCP-MS) 

XIII. Sample Result Verification 

XIV. Overall Assessment of Data 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Ii A 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT133 

LDW20-SC140 

LDW20-SC142 

LDW20-SC150 

LDW20-SC135 

LDW20-SC202 

LDW20-SC203 

LDW20-SC211 

LDW20·SC211 FD 

LDW2Q-IT139 

LDW20-IT151 

LDW20-IT146 

V:\An\LDC # 48680\48680C4aW.wpd 

SW 

N 

SW From SDG # 20F0039 (LDW20-SC109MS/MSD), SDG # 20F0109 (LDW20-
SC214MS/MSD) 

A From SDG # 20F0039 (LDW20-SC109DUP), SDG # 20F0109 (LDW20-
SC214DUP) 

N 

A LCS/SRM 

SW '8 9) 

N 

N 

A 

ND = No compounds detected 
R= Rinsate 
FB = Field blank 

1 

D= Duplicate 
TB= Trip blank 
EB = Equipment blank 

Lab ID 

20F0094·01 

20F0094-02 

20F0094-03 

20F0094-04 

20F0094-07 

20F0094-08 

20F0094-09 

20F0094-10 

20F0094-11 

20F0094-13 

20F0094-14 

20F0094-15 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 



LDC #: 48680C4a VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 
2to9 Cr,Pb,Ag,As,Cd,Cu,Zn,Hg 
1,10,11,12 As 

Analysis Method 

Page 1 of 1 
Reviewer: A TL 



LDC #: 48680C4a VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB} 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted: mg/kg Associated Samples: all 
Sample Identification 

Maximum 
Analyte 

PB 
ICB/CCB 

Action 
(units) 

(ug/L) 
Level 

As 0.025 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is 
established at SX the highest ICB, CCB, or PB concentration. 

Page 1 of 1 
Reviewer: ATL 



LDC #: 48680C4a VALIDATION FINDINGS WORKSHEETS 
Matrix Spike/Matrix Spike Duplicates 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Page 1 of 1 
Reviewer: ATL 

MS/MSD analysis was performed by the laboratory. All MS/MSD percent recoveries (%R) and relative percent differences (RPDs) were within the 
acceptable limits with the following exceptions: 

MS/MSDID Matrix Analyte MS%R MSD%R %Rlimit RPD RPD Limit Associated Samples Qualification Det/ND 
LDW20-SC109 s Ag 41.5 49.8 75-125 2 to9 J/UJ/A Det 

Cu 130 75-125 2 to9 Jdet/A Det 

Comments: 



LDC#: 48680C4a 

Method: Metals 

Analyte 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Sliver 

Zinc 

V:\An\LDC # 48680\Metals-C 

VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

Concentrat on (mglkg) 

8 9 

9 8.06 

0.33 0.29 

25.9 23.8 

46.2 40.7 

25.9 25.6 

0.130 0.146 

0.32 0.29 

104 93.0 

RPO 

11 

13 

B 

13 

1 

12 

10 

11 

Page 1 of 1 

Reviewer: ATL 

Qualifiers (Parents Only) 



LDC Report# 48680C6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 10, 2020 

Wet Chemistry 

Stage 4 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0094 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-ITT133 20F0094-01 Sediment 
LDW20-SC140 20F0094-02 Sediment 
LDW20-SC142 20F0094-03 Sediment 
LDW20-SC150 20F0094-04 Sediment 
LDW20-SC156 20F0094-05 Sediment 
LDW20-SC162 20F0094-06 Sediment 
LDW20-SC135 20F0094-07 Sediment 
LDW20-SC202 20F0094-08 Sediment 
LDW20-SC203 20F0094-09 Sediment 
LDW20-SC211 20F0094-10 Sediment 
LDW20-SC211 FD 20F0094-11 Sediment 
LDW20-SC144 20F0094-12 Sediment 
LDW20-IT139 20F0094-13 Sediment 
LDW20-IT151 20F0094-14 Sediment 
LDW20-IT146 20F0094-15 Sediment 
LDW20-ITT133DUP 20F0094-01 DUP Sediment 
LDW20-SC202MS 20F0094-08MS Sediment 
LDW20-SC202DUP 20F0094-08DUP Sediment 

1 
V:\LOGIN\WINDWARD\DUWAMISH\48680C6_W14.DOC 

Collection 
Date 

06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 
06/03/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected}: The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

IX. Field Duplicates 

Samples LDW20-SC211 and LDW20-SC211 FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 
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Concentration (%) 

Analyte LDW20-SC211 

Total solids 53.66 

Total organic carbon 1.79 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

LDW20-SC211 FD 

54.83 

1.84 

RPD 

2 

3 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Wet Chemistry - Data Qualification Summary - SDG 20F0094 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 20F0094 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 20F0094 

No Sample Data Qualified in this SDG 
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LDC #: 48680C6 
SDG #: 20F0094 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Date: 7 /30/20 
Page:_1_of_1 _ 

Reviewer: ATL71J? 
2nd Reviewer:.__,,'-'fF----

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A). Total Solids (SM 2540G) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
l"d t' f d" k h t va I a 10n in mas wor s ee s. 

I. 

II 

Ill. 

IV 

V 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

Validation Area 

Samole receiot/Technical holdin!l times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Soike/Matrix Soike Duolicates 

Duolicate samole analvsis 

Laboratory control samples 

Field duplicates 

Sample result verification 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-ITT133 

LDW20-SC140 

LDW20-SC142 

LDW20-SC150 

LDW20-SC156 

LDW20-SC162 

LDW20-SC135 

LDW20-SC202 

LDW20-SC203 

LDW20-SC211 

LDW20-SC211 FD 

LDW20-SC144 

LDW20-IT139 

LDW20-IT151 

LDW20-IT146 

LDW20-ITT133DUP 

LDW20-SC202MS 

LDW20-SC202DUP 

V:\An\LDC # 48680\48680C6W.wpd 

Comments 

A/A 

A 

A 

A 

N 

A 17, From SDG # 20F0039 (LDW20-SC109MSl 

A 16, 18, From SDG # 20F0039 (LDW20-SC109DUP) 

A LCS/SRM 

SW (10,11) 

A 

A 

ND = No compounds detected 
A= Rinsate 
FB = Field blank 

1 

D= Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0094-01 

20F0094-02 

20F0094-03 

20F0094-04 

20F0094-05 

20F0094-06 

20F0094-07 

20F0094-08 

20F0094-09 

20F0094-10 

20F0094-11 

20F0094-12 

20F0094-13 

20F0094-14 

20F0094-15 

20F0094-01 DUP 

20F0094-08MS 

20F0094-08DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 

Sediment 06/03/20 



LDC #: 48680C6 VALIDATION FINDINGS CHECKLIST 

METHOD: lnorganics 

Validation Area Yes No NA 

I. Technical holding times 

Were all technical holding times met? X 
II. Calibration 

Were all instruments calibrated at the 

required frequency? X 

Were the proper number of standards 

used? X 

Were all initial and continuing calibration 

verifications within the QC limits? X 

Were all initial calibration correlation 

coefficients within limits as specifed by the 

method? X 

Were balance checks performed as 

required? X 
Ill. Blanks 

Was a method blank associated with every 

sample in this SDG? X 

Was there contamination in the method 

blanks? X 
Was there contamination in the initial and 

continuing calibration blanks? X 
IV. Matrix Spike/Matrix Spike Duplicates/Laboratory Duplicates 

Were MS/MSD recoveries within the QC 

limits? {If the sample concentration 

exceeded the spike concentration by a 

factor of 4, no action was taken.) X 
Were the MS/MSD or laboratory duplicate 

relative percent differences (RPDs) within 

the QC limits? X 
V. Laboratory Control Samples 

Was a LCS analyzed for each batch in the 

SDG? X 

Were the LCS recoveries and RPDs (if 

applicable) within QC limits? X 
X. Sample Result Verification 
Were all reporting limits adjusted to reflect 

sample dilutions? X 
Were all soil samples dry weight corrected? X 
XI. Overall Assessment of Data 

Was the overall assessment of the data 

found to be acceptable? X 

Comments 

Page 1 of 2 

Reviewer: ATL 



LDC #: 48680C6 VALIDATION FINDINGS CHECKLIST 

METHOD: lnorganics 

Validation Area Yes No NA 

XII. Field Duplicates 

Were field duplicates identifed in this SDG? X 

Were target analytes detected in the field 

duplicates? X 

XIII. Field Blanks 

Were field blanks identified in this SDG? X 

Were target analytes detected in the field 

blanks? X 

Comments 

Page 2 of 2 

Reviewer: ATL 



LDC #: 48680C6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 
1 to 15 TS, TOC 

QC 
16 TS 

17,18 TOC 

Page 1 of 1 

Reviewer: ATL 



LDC#: 48680C6 

METHOD: lnorganics 

Analyte 
10 

Total Solids 53.66 

Total Organic Carbons 1.79 

V:\An\LDC # 48680\WC-C 

VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

Concentration (%} 

11 

54.83 

1.84 

RPD 

2 

3 

Page 1 of 1 
Reviewer: ATL 

Qualifiers (Parents Only) 



VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method 1QC.., {::fPA qo,o::A) 
The correlation coefficient (r) for the calibration of N/-A: was recalculated. Calibration date:_---'-tJ__,_/A-'--_· __ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R = Found x 100 
True 

Type of Analysis 

Initial calibration 

Calibration verification 

-rev 
Calibration verification 

CCV1 

Calibration verification 

CCV.A 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration of each analyte in the ICV or CCV source 

~o ,o - . 

Analyte Standard ID Found (units) True (units) ror%R 

Blank 

Standard 1 

Standard 2 

NI-A- Standard 3 

NI* Standard 4 

Standard 5 

Standard 6 

Standard 7 

roe, lf4.G37 4LJ.ij~,G I ro 

nc 4s-,u~ q.l,l_qq,G (02--

11)~ LtC.vft3 ~ ll-, l( q ,c, {0,kJ 

-
ror%R 

NI-Pr 

/00 
\ 

102-

I Ofa 

Page: / ofj_ 

Reviewer~ 
2nd Reviewer:~ 

Acceptable 
(Y/N) 

NIA· 

y 

y 
y 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. · 

CALCLC.6 
I 
I 



LDC #: 48680C6 

METHOD: lnorganics 

VALIDATION FINDINGS CHECKLIST 

Quality Control Sample Recalculations 

Percent recoveries (%R) for the laboratory control sample (LCS) and matrix spike (MS) were recalcuated using the following formula: 

%R = (Found/True) x 100 

Found = concentration of each analyte measured in the analysis. For the MS calculation, Found = SSR (Spiked Sample Result) - SR (Sample 

Result) 

True = concentration of each analyte in the source 

The sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = (Absolute value(S-D)x 200) / (S+D) 

S = Original sample concentration 

D = Duplicate sample concentration 

Sample ID Type of Analysis 

LCS LCS 

17 MS 

16 Duplicate 

Element 

TOC 

TOC 

TS 

Recalculated 

Found/S True/D %R/RPD 

43.031 44.4 96.91666667 

1.8802 1.97 95.44162437 

72.028 72.3644 0.465952502 

Reported 

%R/RPD Acceptable (Y/N) 

96.8 V 

95.5 V 

0.466 V 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680C6 

METHOD: lnorganics 

VALIDATION FINDINGS CHECKLIST 

Sample Calculation Verification 

Analytes were recalculated and verified using the following equation: 

Concentration= (Result from raw data x Final volume x Dilution factor)/ (Percent solids. (if applicable) x Initial weight or volume) 

Initial Weight/ Final Volume Percent Reported Recalculated 
Sample ID Analyte Raw Data(%) Dilution Volume (g) (g) solids(%) Result(%) Result(%) 

1 TS 1 6.8636 4.9668 72.36 72.3643569 
2 TOC 0.543 1 0.23 0.23 66.02 0.82 0.822478037 

3 TS 1 6.4035 4.6174 72.11 72.10744124 

4TOC 1.417 1 0.2248 0.2248 62.84 2.25 2.254933164 

5 TS 1 6.6351 4.4181 66.59 66.58678844 

6 TOC 1.161 1 0.3222 0.3222 57.19 2.03 2.030075188 

7 TS 1 6.2706 3.8344 61.15 61.14885338 

8 TOC 1.104 1 0.2183 0.2183 61.55 1.79 1.793663688 

9 TS 1 5.6582 3.3779 59.7 59.69919762 

10 TOC 0.963 1 0.2737 0.2737 53.66 1.79 1.794632874 

11 TS 1 6.8484 3.7547 54.83 54.82594475 

12 TOC 0.768 1 0.4534 0.4534 64.53 1.19 1.190144119 

13 TS 1 6.5502 4.7143 71.97 71.97184819 

14 TOC 0.445 1 0.2858 0.2858 67.22 0.66 0.662005356 

15 TS 1 7.1653 5.2522 73.3 73.30048986 

Page 1 of 1 

Reviewer: ATL 

Acceptable 

(Y/N) 
y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 



LDC Report# 48680C21 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 10, 2020 

Polychlorinated Dioxins/Dibenzofurans 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0094 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-IT146 20F0094-15 Sediment 

1 
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Collection 
Date 

06/03/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial 
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the 
USEPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data 
Review (April 2016). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been qualified. 
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 

2 
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-

I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperature for samples in this SDG were reported at 10°C upon receipt by the laboratory. 
Since the samples were received the same day that they were collected, time did not allow 
for sufficient cooling of the samples, therefore no data were qualified. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25%. 

The static resolving power was at least 10,000 (10% valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
unlabeled compounds and less than or equal to 35.0% for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were within 
the QC limits for unlabeled compounds and labeled compounds. -

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for unlabeled compounds 
and labeled compounds with the following exceptions: 

Concentration Associated Affected 
Comoound flimitsl Samoles Comoound Flag Aor P 

06/25/20 13C12-1,2,3,4,7,8,9-HpCDF 73.9 ng/mL (77-129) All samples in SDG 1,2,3,4,7,8,9-HpCDF J (all detects) p 
20F0094 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

3 
V:\LOGIN\WINDWARD\DUWAMISH\48680C21_Wl3.DOC 



V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Comoound Concentration Samoles 

BIF0465-BLK1 06/22/20 1,2,3,7,8-PeCDD 0.175 ng/Kg All samples in SDG 
2,3,4,6,7,8-HxCDF 0.0946 ng/Kg 20F0094 
1,2,3,4,6, 7,8-HpCDF 0.166 ng/Kg 
OCDF 0.521 ng/Kg 
OCDD 1.32 ng/Kg 
Total PeCDD 0.175 ng/Kg 
Total HpCDF 0.166 ng/Kg 

Sample concentrations were compared to concentrations detected in the laboratory blanks. 
The sample concentrations were either not detected or were significantly greater than the 
concentrations found in the associated laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Ongoing Precision Recovery/Standard Reference Materials 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The results 
were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Labeled Compounds 

All percent recoveries (%R) for labeled compounds used to quantitate target compounds 
were within QC limits. 

4 
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XI. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

Samole Compound 

All samples in SDG 20F0094 All compounds reported as estimated maximum 
possible concentration (EMPC). 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

Flag AorP 

J (all detects) A 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

Due to continuing calibration concentration and compounds reported as EMPC, data were 
qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

5 
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Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 20F0094 

Samole Comoound Flaa AorP Reason 

LDW20-IT146 1,2,3,4,7,8,9-HpCDF J ( all detects) p Continuing calibration 
(concentration) 

LDW20-IT146 All compounds reported as J (all detects) A Compound quantitation 
estimated maximum possible (EMPC) 
concentration (EMPC). 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 20F0094 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 20F0094 

No Sample Data Qualified in this SDG 

6 
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LDC #: 48680C21 
SDG #: 20F0094 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 1613B) 

Date: 08/07 /20 
Page:.1._of_1_ 

Reviewer:~ _ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatioo Acea I I Commeots 

I. Samole receioVTechnical holdina times SW/A Cooler temo = 10 dea C <Insufficient time to cool) 

II. HRGC/HRMS Instrument oerformance check A 

Ill. Initial calibration/lCV A/A ICAL :5: 20/35% ICV :5: QC Limits 

IV. Continuing calibration SW CCV :5: QC Limits 

V. Laboratorv Blanks SW 

VI. Field blanks N 

VII. Matrix spike/Matrix spike duplicates N 

VIII. Laboratory control samples A OPR,SRM 

IX. Field duplicates N 

X. Labeled Compounds A 

XI. Comoound auantitation RULOQ/LODs N EMPC = Jdets/A 

XII. Tan::1et compound identification N 

XIII. Svstem oerformance N 

XIV. Overall assessment of data A 

Note: A = Acceptable ND = No compounds detected 
R= Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

l ◄ n 

Notes: 

N = Not provided/applicable 
SW= See worksheet 

Client ID 

LDW20-IT146 

FB = Field blank 

C:\Users\jgo\Desktop\48680 dioxins\48680C21\1 48680C21W.wpd 1 

EB = Equipment blank 

Lab ID Matrix Date 

20F0094-15 Sediment 06/03/20 

I 



VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B) 

A. 2,3,7,8-TCDD F. 1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P. 1,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1,2,3,7,8-PeCDD G.OCDD L. 1,2,3,6,7,8-HxCDF Q.OCDF V. Total TCDF 

C. 1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1,2,3,6,7,8-HxCDD I. 1,2,3,7,8-PeCDF N. 1,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1,2,3,4 6,7,8-HoCDF T. Total HxCDD Y. Total HoCDF 

Notes: _____________________________________________________ _ 

COMPNDList. wpd 



LDC #: 48680C21 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
:t.... Was a routine calibration performed at the beginning of each 12 hour period? 
Ji. Were all concentrations within method QC limits for unlabeled and labeled compounds? 
Y Did all routine calibration standards meet the Ion Abundance Ratio criteria? 

Finding Ion 
# Date Standard ID Comoound Conc:na/mL (Limits) Abundance Ratio Associated Samoles 

06/25/20 SIF0380-ICV1 13C12-P 73.9 {77-129) All (Det) 

2 48680C21 ccv.wpd 

Page:_1_of_1_ 

Reviewer:~ 
2nd Reviewer:~ 

Qualifications 

J/UJ/P (aual P) 



LDC #: 48680C21 VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
::L Were all samples associated with a method blank? 
::J... Was a method blank performed for each matrix and whenever a sample extraction was performed? 
::J... Was the method blank contaminated? 

Page _1_of_1_ 

Reviewer:~ 
2nd Reviewer:--&..,_ 

Blank extraction date: 06/22/20 Blank analysis date: 06/25/20 Associated samples: __ ___._A=ll_..._(>""'5=X=>---
Cone. units: na/Ka 

- BlanklD 
- •- 1.-■ · j,-sa+i"n 

BIF0465-BLK1 (5x) 

B 0.175 0.88 

M 0.0946* 0.47 

0 0.166 0.83 

Q 0.521* 2.61 

G 1.32 6.60 

s 0.175 0.88 

IV n 1RR n R'.'\ 

*EMPC 

3 48680C21 mb.wpd 



LDC Report# 48680D3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 7, 2020 

Polychlorinated Biphenyls 

Stage 2B 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0105 

Laboratory Sample 
Sample Identification Identification 

LDW20-SC159 20F0105-01 
LDW20-SC154 20F0105-02 
LDW20-SC158 20F0105-03 
LDW20-IT243 20F0105-04 
LDW20-SC159MS 20F0105-01 MS 
LDW20-SC159MSD 20F0105-01 MSD 

1 
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Collection 
Matrix Date 

Sediment 06/04/20 
Sediment 06/04/20 
Sediment 06/04/20 
Sediment 06/04/20 
Sediment 06/04/20 
Sediment 06/04/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all compounds. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated Affected 
Date Standard Column Compound %D Samples Compound Flag 

06/10/20 SIF0176-SCV1 2C Aroclor-1260 21.0 All samples in Aroclor-1248 J (all detects) 
SDG20F0105 Aroclor-1254 J (all detects) 

Aroclor-1260 J (all detects) 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

IV. Laboratory Blanks 

AorP 

A 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSO) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD(%R) 
(Associated Samples} Compound (Limits} (Limits} Flag AorP 

LDW20-SC159MS/MSD Aroclor-1260 48.0 (58-120) 51.1 (58-120) J (all detects) A 
(LDW20-SC159) 

Relative percent differences (RPO) were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SOG. 

X. Compound Quantitation 

The sample results for detected compounds from the two columns were within 40% 
relative percent difference (RPO) with the following exceptions: 

Sample Compound RPD 

LDW20-IT243 Aroclor-1248 43.5 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XII. Overall Assessment of Data 

Flag AorP 

J ( all detects) A 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SOG. 
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Due to ICV %D, MS/MSD %R, and RPO between two columns, data were qualified as 
estimated in four samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

5 
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Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 20F0105 

I Samele I Com~und I Fla& I AorP I Reason I 
LDW20-SC159 Aroclor-1248 J (all detects) A Initial calibration verification 
LDW20-SC154 Aroclor-1254 J (all detects) (%D) 
LDW20-SC158 Aroclor-1260 J (all detects) 
LDW20-IT243 

LDW20-SC159 Aroclor-1260 J (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

LDW20-IT243 Aroclor-1248 J (all detects) A Compound quantitation 
(RPD between two 
columns) 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
20F0105 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
20F0105 

No Sample Data Qualified in this SDG 

6 
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LDC #: 48680D3b 
SDG #: 20F0105 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc. 

METHOD: GC Polychlorinated Biphenyls {EPA SW846 Method 8082A) 

Date: 0~/o'f ko 
Page:_Lof_J 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatiDD Ama 

I. Samele receiot/Technical holdina times 

II. Initial calibration/lCV 

Ill. Continuina calibration 

IV. Laboratorv Blanks 

V. Field blanks 

VI. Surrogate soikes /J \ 
VII. Matrix spike/Matrix soike duolicates 

VIII. Laboratory control samoles 

IX. Field duplicates 

X. Compound auantitation/RULOQ/LODs 

XI. Target comoound identification 

YII n ....... 11 ,,...f,-1-.L-

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

~., 
Notes· 

-

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC159 

LDW20-SC154 

LDW20-SC158 

LDW20-IT243 

LDW20-SC159MS 

LDW20-SC159MSD 

lb!-f6;1,-l¾l<L 

L:\Windward\Duwamish\48680D3bW .wpd 

I I 
A,A 
A,~~ 

~ 
'A 
JJ 

A-IA-
SW 
A 
f-.1 

S\tJ 
N 

A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Commeots 

IC1ll. ~ "7j._J... 
CQ,{~ z.oZ 

1.-{s SK.~ 

D= Duplicate 
TB = Trip blank 
EB = Equipment blank 

lab ID 

20F0105-01 

20F0105-02 

20F0105-03 

20F0105-04 

20F0105-01 MS 

20F0105-01MSD 

l&tJb- 2o l 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

I 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082} 

A. alpha-BHC K. Endrin U. Toxaphene EE. 2,4'-DDT 00. trans-Heptachlor epoxide 

B. beta-BHC L. Endosulfan II V. Aroclor-1016 FF. Hexachlorobenzene PP. Mirex 

C. delta-BHC M. 4,4'-DDD W. Aroclor-1221 GG. Chlordane QQ <,is-Chlordane 

D. gamma-BHC N. Endosulfan sulfate X. Aroclor-1232 HH. Chlordane (Technical) RR. trans-Chlordane 

E. Heptachlor 0. 4,4'-DDT Y. Aroclor-1242 II. Aroclor 1262 ss. 

F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 TT. 

G. Heptachlor epoxide Q. Endrin ketone AA. Aroclor-1254 KK. Oxychlordane uu. 

H. Endosulfan I R. Endrin aldehyde BB. Aroclor-1260 LL. trans-Nonachlor w 

I. Dieldrin S. alpha-Chlordane CC. 2,4'-DDD MM. cis-Nonachlor WW. 

J. 4,4'-DDE T. gamma-Chlordane DD. 2,4'-DDE NN. cis-Heptachlor eooxide xx. 

Notes:, ______________________________________________________ _ 

COMPDLIST-3S. wpd 



VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not app~le questions are identified as "N/A" . 
• ~

1

at type of initial calibration verification calculation was performed? _ ¼D or ~R 
• 'f. N N/A Was an initial calibration verification standard analyzed after each ICAL for each instrument? 

Y(N1N/A Did the initial calibration verification standards meet the %DI %R validation criteria of .::5.20.0% / 80-120%? . 
Detector/ %D 

# Date Standard ID n .. olumn---. Compound (Limit ~ 20.0) Associated Samples 

D<-Aoht: sr F() J7fD,. Sc IL "7,..._ .BA 21.o All ( D ,-t-) 
\ / 

ICV-8081_2.wpd 

Page:_j_of+ 

Reviewer: ~ 
2nd Reviewer: __ _ 

Qualifications 

j /lAS /4 
( ~d.- z °1+11 ~l: J 

I I / 



LDC#: VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

'Qase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
• N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? 

LYN N/A Was a MS/MSD analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 
YIN NIA Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPO) within the QC limits? - MS MSD 

# MS/MSDID Compound %R llimitsl %R(Limitsl RPD (Limits\ Associated Samples 

S""/<, i~ tff;_n ( ~ .... 120) $"I. I /~ ... I?() l ( ) I (b..i.') 

( ) ( ) ( ) ' / 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( l ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.3S.wpd 

Page:.J.._of ~ 

Reviewer:~ 
2nd Reviewer:--U--

Qualifications 

-r /\Al" /A 



LDC#: 

METHOD: --/- GC _ HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
evel IV/D Only 

N N/A Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
'-L...,,.ic::,.,.:.;N::..!/A...!.. Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 

Y N N/A Did the percent difference of detected compounds between two columnsldetectors ,$40%? 
I f d' b 11 If no, p ease see m ,nos e ow. 

# Compound Name Sample ID 
~D Between Two Columns/Detectors 

Limit C< 40%) 

z f 4 ~. c:; 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA%RPD2col_r1 .wpd 

Page: ~of-+-
Reviewer: J'{Jl,__..., 

2nd Reviewer:--~--

Qualifications 

J ..t..e-h /4 



LDC Report# 48680O4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August10,2020 

Arsenic 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0105 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-IT243 20F0105-04 Sediment 

1 
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Collection 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Arsenic by Environmental Protection Agency (EPA) SW 846 Method 6020A 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the method. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

3 
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X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

ICP-MS was not utilized in this SDG. 

XIII. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 

4 
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Duwamish AOC4 
Arsenic - Data Qualification Summary - SDG 20F0105 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Arsenic - Laboratory Blank Data Qualification Summary - SDG 20F0105 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Arsenic - Field Blank Data Qualification Summary - SDG 20F0105 

No Sample Data Qualified in this SDG 

5 
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LDC #: 48680D4a 
SDG #: 20F0105 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc. 

METHOD: Arsenic (EPA SW 846 Method 6020A) 

Date: 7/30/20 
Page:_1 _of_1_ 

Reviewer:..AJJr,.._ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
l"d . f d" k h vaI atIon m mgs wor s eets. 

Validation Area Comments 

I. Sample receipifrechnical holdinQ times A/A 

II. ICP/MS Tune A 

Ill. Instrument Calibration A 

IV. ICP Interference Check Sample (ICS) Analysis A 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 <I 

Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analvsis 

Serial Dilution 

Laboratorv control samples 

Field Duplicates 

Internal Standard (ICP-MSl 

Sample Result Verification 

Overall Assessment of Data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT243 

A 

N 

A From SDG # 20F0109 (LDW20-SC214MS/MSDl 

A From SDG # 20F0109 (LDW20-SC214DUPl 

N 

A LCS/SRM 

N 

N 

N 

A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D= Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0105-04 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/04/20 

Notes: _________________________________________ _ 

V:\An\LDC # 48680\48680D4aW.wpd 1 



LDC Report# 48680D6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 10, 2020 

Wet Chemistry 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0105 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-SC159 20F0105-01 Sediment 
LDW20-SC154 20F0105-02 Sediment 
LDW20-SC158 20F0105-03 Sediment 
LDW20-IT243 20F0105-04 Sediment 

1 
V:\LOGIN\WINDWARD\DUWAMISH\48680D6_W13.DOC 

Collection 
Date 

06/04/20 
06/04/20 
06/04/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

3 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 

4 
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Duwamish AOC4 
Wet Chemistry - Data Qualification Summary - SDG 20F0105 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 20F0105 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 20F0105 

No Sample Data Qualified in this SDG 
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LDC #: 48680D6 

SDG #: 20F0105 
VALIDATION COMPLETENESS WORKSHEET 

Stage 28 
Laboratory: Analytical Resources, Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A), Total Solids (SM 2540G) 

Date: 7/30/20 
Page:_1 _of_1_ 

Reviewer:..m.._ 
2nd Reviewer:J..JL__ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
l"d . f d" k h vaI atIon m mQs wor s eets. 

Validation Area 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratorv Blanks 

V Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratorv control samples 

IX. Field duplicates 

X. Samole result verification 

XI. overall assessment of data 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

•c: 

N = Not provided/applicable 
SW = See worksheet 

Cllent ID 

LDW20-SC159 

LDW20-SC154 

LDW20-SC158 

LDW20-IT243 

Comments 

A/A 

A 

A 

A 

N 

A From SDG # 20F0094 (LDW20-SC202MS) 

A From SDG # 20F0094 (LDW20-ITT133DUP), {LDW20-SC202DUP) 

A LCS/SRM 

N 

N 

A 

ND = No compounds detected 
R= Rinsate 
FB = Field blank 

D= Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0105-01 

20F0105-02 

20F0105-03 

20F0105-04 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Notes: __________________________________________ _ 

V:\An\LDC # 48680\48680D6W.wpd 1 



LDC #: 48680D6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 
1 to4 TS, TOC 

Page 1 of 1 

Reviewer: ATL 



LDC Report# 48680D21 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 10, 2020 

Polychlorinated Dioxins/Dibenzofurans 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0105 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-IT243 20F0105-04 Sediment 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial 
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the 
USEPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data 
Review (April 2016). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been qualified. 
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25%. 

The static resolving power was at least 10,000 (10% valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSD) were less than or equal to 20.0% for 
unlabeled compounds and less than or equal to 35.0% for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were within 
the QC limits for unlabeled compounds and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for unlabeled compounds 
and labeled compounds with the following exceptions: 

Concentration Associated Affected 
Date Compound (Limits) Samples Compound Flaa AorP 

06/25/20 13C12-1,2,3,4,7,8,9-HpCDF 73.9 ng/mL (77-129) All samples in SDG 1,2,3,4,7,8,9-HpCDF J (all detects) 
20F0105 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks with the following exceptions: 
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Extraction Associated 
Blank ID Date Compound Concentration Samples 

BIF0465-BLK1 06/22/20 1,2,3,7,8-PeCDD 0.175 ng/Kg All samples In SDG 
2,3,4,6,7,8-HxCDF 0.0946 ng/Kg 20F0105 
1,2,3,4,6, 7,8-HpCDF 0.166 ng/Kg 
OCDF 0.521 ng/Kg 
OCDD 1.32 ng/Kg 
Total PeCDD 0.175 ng/Kg 
Total HpCDF 0.166 ng/Kg 

Sample concentrations were compared to concentrations detected in the laboratory blanks. 
The sample concentrations were either not detected or were significantly greater than the 
concentrations found in the associated laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Ongoing Precision Recovery/Standard Reference Materials 

Ongoing precision recovery (QPR) samples were analyzed as required by the method. 
Percent recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The results 
were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Labeled Compounds 

All percent recoveries (%R) for labeled compounds used to quantitate target compounds 
were within QC limits. 

XI. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

4 
V:\LOGIN\WINDWARD\DUWAMISH\48680D21_Wl3.DOC 



Sample Compound 

All samples in SDG 20F0105 All compoi,mds reported as estimated maximum 
possible concentration (EMPC). 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

Flag AorP 

J (all detects) A 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

Due to continuing calibration concentration and compounds reported as EMPC, data were 
qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 20F0105 

Sample Compound Flag AorP Reason 

LDW20-IT243 1,2,3,4,7,8,9-HpCDF J (all detects) p Continuing calibration 
(concentration) 

LDW20-IT243 All compounds reported as J (all detects) A Compound quantitation 
estimated maximum possible (EMPC) 
concentration (EMPC). 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 20F0105 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 20F0105 

No Sample Data Qualified in this SDG 
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LDC#: 48680D21 
SDG #: 20F0105 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc. 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 1613B) 

Date: 08/07/20 
Page:_1_of_1_ 

Reviewer: . JV' 
2nd Reviewer: ( _. 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

11n 

Notes· 

V:111" - .& ..... 

Sample receipt/Technical holding times A/A 

HRGC/HRMS Instrument performance check A 

Initial calibration/lCV 

Continuin!l calibration 

Laboratorv Blanks 

Field blanks 

Matrix spike/Matrix spike duplicates 

Laboratorv control samples 

Field duplicates 

Labeled Compounds 

Compound auantitation RL/LOQ/LODs 

Tamet compound identification 

Svstem oerformance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW= See worksheet 

Client ID 

LDW20-IT243 

A/A ICAL ~ 20/35% 

SW CCV ~ QC Limits 

SW 

N 

N 

A 

N 

A 

N 

N 

N 

A 

ND = No compounds detected 
R= Rinsate 
FB = Field blank 

OPR SRM 

EMPC = Jdets/A 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

lab ID 

20F0105-04 

BIF0465-BLK1 

C:\Users~go\Desktop\48680 dioxins\48680D21 \ 1 48680D21W.wpd 1 

ICV ~ QC Limits 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/04/20 



VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

A. 2,3,7,8-TCDD F. 1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P. 1,2,3,4,7,8,9-HpCDF U. Total HpCDD 

8. 1,2,3,7,8-PeCDD G.OCDD L. 1,2,3,6,7,8-HxCDF Q.OCDF V. Total TCDF 

C. 1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1,2,3,6,7,8-HxCDD I. 1,2,3,7,8-PeCDF N. 1,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1,2,3,4,6,7,8-HoCDF T. Total HxCDD Y. Total HpCDF 

Notes:. ______________________________________________________ _ 

COMPNDList.wod 



LDC#: 48680D21 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
::t.... Was a routine calibration performed at the beginning of each 12 hour period? 
l!. Were all concentrations within method QC limits for unlabeled and labeled compounds? 
Y Did all routine calibration standards meet the Ion Abundance Ratio criteria? 

Finding Ion 
# Date Standard ID Comoound Conc:na/mL (Limits) Abundance Ratio Associated Samples 

06/25/20 SIF0380-ICV1 13C12-P 73.9 (77-129) All (Det) 

2 48680D21 ccv.wpd 

Page:_1_of_1_ 

Reviewer:~ 
2nd Reviewer:---==tt=,._ 

Qualifications 

J/UJ/P (Qual P) 



LDC#: 48680D21 VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
.::f.... Were all samples associated with a method blank? 
.::f.... Was a method blank performed for each matrix and whenever a sample extraction was performed? 
.::f.... Was the method blank contaminated? 

Page _1_of_1_ 

Reviewer: JVG 
2nd Reviewer: ___ _ 

Blank extraction date: 06/22/20 Blank analysis date: 06/25/20 Associated samples: __ ~A=ll_ .... <>~5=X...,) __ _ 
C "ts /K one. um : na, .a 

~klD 
~ 1mnlA lrlA ,~: ... ··--

5-BLK1 (5x) 

B 0.175 0.88 

M 0.0946* 0.47 

0 0.166 0.83 

Q 0.521* 2.61 

G 1.32 6.60 

s 0.175 0.88 

V 0 1AA n,n 

*EMPC 
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LDC Report# 48680E2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 7, 2020 

Semivolatiles 

Stage 2B 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0109 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-SC214 20F0109-05 Sediment 
LDW20-SC251 20F0109-09 Sediment 
LDW20-SC264 20F0109-10 Sediment 
LDW20-SC251 MS 20F0109-09MS Sediment 
LDW20-SC251 MSD 20F0109-09MSD Sediment 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 13.8°C, 12.4°C, 10.1 °C, and 
11.2°c upon receipt by the laboratory. Since the samples were received the same day 
that they were collected, time did not allow for sufficient cooling of the samples, 
therefore no data were qualified. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

IX. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary- SDG 20F0109 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0109 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0109 

No Sample Data Qualified in this SDG 
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LDC #: 48680E2a 
SDG #: 20F0109 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E) 

Date: 6¢'s-/2o 
Page:j_of_l_ 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

--- -· ·-- Ara,:a 

I. Samole receioVTechnical holding times 

II. GC/MS Instrument oerformance check 

Ill. Initial calibration/lCV 

IV. Continuina calibration 

V. Laboratorv Blanks 

VI. Field blanks 

VII. Surroaate solkes 

Viii. Matrix soike/Matrix soike duolicates 

IX. Laboratorv control samoles 

X. Field duolicates 

XI. Internal standards 

XII. Comoound auantitation RULOQ/LODs 

XIII. Target comoound identification 

XIV. System performance 

xv. Overall assessment of data 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

la 

Notes· 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC214 

LDW20-SC251 

LDW20-SC264 

LDW20-SC251 MS 

LDW20-SC251 MSD 
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A 
ND= No compounds detected 
R = Rinsate 
FB = Field blank 

1 

,~~ ~ .:u'° 
Cli\l 

t..e; 

" 7o,2, 
~ 

sr<-fvl , 

D = Duplicate 
TB = Trip blank 

~ tOJ == io7,, 

SB=Source blank 
OTHER: 

EB = Equipment blank 

Lab ID Matrix Date 

20F0109-05 Sediment 06/04/20 

20F0109-09 Sediment 06/04/20 

20F0109-10 Sediment 06/04/20 

20F0109-09MS Sediment 06/04/20 

20F0109-09MSD Sediment 06/04/20 



LDC Report# 48680E2b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 7, 2020 

Semivolatiles 

Stage 2B 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0109 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-SC214 20F0109-05 Sediment 
LDW20-SC251 20F0109-09 Sediment 
LDW20-SC264 20F0109-10 Sediment 
LDW20-SC251 MS 20F0109-09MS Sediment 
LDW20-SC251 MSD 20F0109-09MSD Sediment 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E in Selected Ion Monitoring (SIM) mode 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 13.8°C, 12.4°C, 10.1 °c, and 
11.2°c upon receipt by the laboratory. Since the samples were received the same day 
that they were collected, time did not allow for sufficient cooling of the samples, 
therefore no data were qualified. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds with the following exceptions: 

Associated 
Date Compound %D Samples Flag AorP 

06/26/20 N-Nitrosodiphenylamine 65.7 All samples in SDG J (all detects) A 
20F0109 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 
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Associated 
Date Compound o/oD Samples Flag AorP 

06/26/20 Benzoic acid 22.9 All samples in SDG J (all detects) A 
20F0109 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Compound Concentration Samples 

BIF0410-BLK2 06/17/20 1,4-Dichlorobenzene 0.7 ug/Kg All samples in SDG 20F0109 
Benzoic acid 17.1 ug/Kg 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
than the concentrations found in the associated laboratory blanks with the following 
exceptions: 

Sample Compound 

LDW20-SC214 1 ,4-Dichlorobenzene 

LDW20-SC251 1,4-Dichlorobenzene 
Benzoic acid 

LDW20-SC264 1,4-Dichlorobenzene 

VI. Field Blanks 

No field blanks were identified in this SDG. 
VII. Surrogates 

Reported Modified Final 
Concentration Concentration 

2.5 ug/Kg 2.5U ug/Kg 

2.1 ug/Kg 2.1U ug/Kg 
89.0 ug/Kg 89.0U ug/Kg 

2.9 ug/Kg 2.9U ug/Kg 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 
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IX. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV %D and continuing calibration %D, data were qualified as estimated in three 
samples. 

Due to laboratory blank contamination, data were qualified as not detected in three 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 20F0109 

Sample Compound Flag AorP Reason 

LDW20-SC214 N-Nitrosodiphenylamine J ( all detects) A Initial calibration 
LDW20-SC251 verification (%D) 
LDW20-SC264 

LDW20-SC214 Benzoic acid J ( all detects) A Continuing calibration 
LDW20-SC251 (%D) 
LDW20-SC264 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary- SDG 20F0109 

Modified Final 
Sample Compound Concentration AorP 

LDW20-SC214 1,4-Dichlorobenzene 2.5U ug/Kg A 

LDW20-SC251 1,4-Dichlorobenzene 2.1U ug/Kg A 
Benzoic acid 89.0U ug/Kg 

LDW20-SC264 1,4-Dichlorobenzene 2.9U ug/Kg A 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary- SDG 20F0109 

No Sample Data Qualified in this SDG 
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LDC #: 48680E2b 
SDG #: 20F0109 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc. 
s:-~ 

METHOD: GC/MS Rglym:1elear A1omatic l=lydrocarb0ns (EPA SW 846 Method 8270E-SIM) 

Date:0&-/oc./io 
Page:_\_of_' 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

~ ... Ara .. 

I. Sample receipt/Technical holding times 

II. GC/MS Instrument performance check 

Ill. Initial calibration/lCV 

IV. Continuing calibration 

V. Laboratory Blanks 

Vi. Field blanks 

VII. Surrogate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Internal standards 

XII. Compound ciuantitation RULOQ/LODs 

XIII. Target compound identification 

XIV. Svstem performance 

xv. Overall assessment of data 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

la 

Notes· 

.--

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC214 

LDW20-SC251 

LDW20-SC264 

LDW20-SC251 MS 

LDW20-SC251 MSD 
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ND= No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Lab ID 

20F0109-05 

20F0109-09 

20F0109-10 

20F0109-09MS 

20F0109-09MSD 
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SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. N-Nitrosodlethylamine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. N-Nitrosomethylethylamine 

D. 1,3-Dichlor:obenzene DD. Acenaphthylene DOD. Chrysene DODD. cis/trans-Dei:alin 01. N.Nitrosomorpholine 

E. 1,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolidine 

F. 1,2-Dichlorobenzene FF. 3-Nltroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinilrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide 

I. 4-Methylphenol · . II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1,4-Dioxane 11. Methyl methanesulfonate 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene. JJJJ. Acetophenone J1. Ethyl methanesulfonate 

K. Hexachloroethane KK 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. o,o',o"-Triethylphosphorothioate 

L. Nitrobenzene LL Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. n-Phenylene diamine 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1,4-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorene NNN.Aniline NNNN. 2,6-Dichlorophenol N1. N-Nitro-o-toluidine 
' 

0. 2,4-Dimethylphenol 00. 4-Nltroaniline 000. N-Nitrosodimethylamine 0000. 1,2-Diphenylhydrazine 01. 1,3,5-Trinitrobenzene 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. BenzoicAcid PPPP. 3-Methylphenol P1. Pentachlorobenzene 

a. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol a{ 4-Aminobiphenyl 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R 1. 2-Naphthylamine 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. Triphenylene 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. Octachlorostyrene 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene UUUU .. 2,3,4,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol W. Anthracene VVV.Benzonaphthothiophene VVVV. 1,2,4,5-Tetrachlorobenzene V1. 1,4-phenylenediamine 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene WWWW .. 2-Picoline W1. Methapynlene 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. 3-Methylcholanthrene X1. Pentachloroethane 

Y. 2,4,6-Trichforophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethylamine Y1 .. 3,'3'-Dlmethylbenzidine 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene ZZZZ. Hexachloropropene 21 .' o-Toluidine 

COMPNDL_SVOA long llst.wpd 



LDC#: 

METHOD: GC/M~EPA SW 846 Method 8270Jfs1M) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
_ NIA Was an initial calibration verification standard analyzed after each ICAL for each instrument? 

YN }J/A Were all %D within the validation criteria of ~30% %D ? 

Finding %D 
# Date Standard ID Compound (Limit: <c&:e-/.t.roiD Associated Samples 

~X: ~.t"- ScVJ_ 8-d-. fJr;.7 An ( o..,-t-) - / 

ICVsvoa.wpd 

Page:_\_ot_l 
Reviewer: JUG 

2nd Reviewer: (k 

Qualifications 

J /t.tl /A 



LDC#: 

METHOD: GC/MS ~EPA SW 846 Method a21Q.is1M) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

?v)~e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
NIA Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 

' Y (N N/A Were percent differences (%D) ~20 % and relative response factors (RRF) within the method criteria? 

Finding%D Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit) Associated Samples 

~, (1,r. 1-zo f.JTJ4 ~~u, If~ tt?p 22-, ") A II ( Drl) 

CONCALwpd 

Page:_\_of_] 
Reviewer:~___. 

2nd Reviewer:~ 

Qualifications 

J./IAStA 
' 
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LDC#: VALIDATION FINDINGS WORKSHEET 
Blanks 

S::1n,11- ~ 
METHOD: GC/MS-PAH (EPA SW 846 Method 8270l>-SIM) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
Y N N/A Was a method blank analyzed for each matrix? 
Y N/A Was a method blank analyzed for each concentration preparation level? 
Y N NIA Was a method blank associated with every sample? 
Y. N N/A Was the blank contaminated? If yes, please see qu ification below. 

ank extraction date: p,., 62/'20 Blank analysis date: o, 26 21> 
Cone. units: /I ' Associated Sam les: I} 

nklD 

o.; 
\7, 

Blank extraction date: ____ Blank analysis date: __ _ 
Cone. units: A dS ssoc1ate amp es: llllllliiillla:••k ID 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Page:_\ ot_l 
Reviewer: JVG 

2nd Reviewer: ___ _ 

Common contaminants such as the phthalates and TICs noted above that were detected in samples within ten times the associated method blank concentration were qualified as not detected, "U". Other 
contaminants within five times the method blank concentration were also qualified as not detected, "U". 

RI /j,t\.Jl(C::? u,nrl 



LDC Report# 48680E3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 7, 2020 

Hexachlorobenzene 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0109 

Laboratory Sample 
Sample Identification Identification 

LDW20-SC214 20F0109-05 
LDW20-SC251 20F0109-09 
LDW20-SC264 20F0109-10 
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Collection 
Matrix Date 

Sediment 06/04/20 
Sediment 06/04/20 
Sediment 06/04/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Hexachlorobenzene by Environmental Protection Agency (EPA) SW 846 Method 8081 B 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 13.8°C and 11.2°C upon receipt 
by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-DDT and Endrin breakdowns (%8D) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0%. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% with the following exceptions: 

Sample Comoound Findina Criteria 

All samples in SDG Hexachlorobenzene ICV not performed. ICV required prior to 
20F0109 each analytical run. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0%. 

V. Laboratory Blanks 

Flaa AorP 

UJ (all non-detects) A 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

3 
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VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to no ICV performed, data were qualified as estimated in three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

4 
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Duwamish AOC4 
Hexachlorobenzene - Data Qualification Summary - SDG 20F0109 

I Samele I Comeound I Flag I AorP I Reason I 
LDW20-SC214 Hexachlorobenzene UJ (all non-detects) A Initial calibration verification 
LDW20-SC251 (%D) 
LDW20-SC264 

Duwamish AOC4 
Hexachlorobenzene - Laboratory Blank Data Qualification Summary - SDG 
20F0109 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene - Field Blank Data Qualification Summary - SDG 20F0109 

No Sample Data Qualified in this SDG 
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LDC #: 48680E3a 

SDG #: 20F0109 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc. 

METHOD: GC Hexachlorobenzene (EPA SW846 Method 8081 B) 

Date:03',4-t/,o 
Page:~·f l 

Reviewer: 
2nd Reviewer: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

11.. •• -• Ara,,. 

I. Sample receipt/Technical holding times 

II. GC Instrument Performance Check 

Ill. Initial calibration/lCV 

IV. Continuina calibration 

V. Laboratorv Blanks 

VI. Field blanks 

VII. Surroaate solkes / CS 
VIII. Matrix soike/Matrix soike duplicates 

IX. Laboratorv control samples 

X. Field duplicates 

XI. Comoound auantitation/RULOQ/LODs 

XII. Taraet comoound identification 

XIII. Svstem Performance 

YI\/ "·•-~II ~~ .,_._ 

Note: A = Acceptable 

1-

2-

-3 

4 

5 

6 

7 

8 

9 

~n 

Notes· 

...... 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC214 

LDW20-SC251 

LDW20-SC264 
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ND= No compounds detected 
R = Rinsate 
FB = Field blank 

. 
l~t., ~"Zn~ 
~~ut. 

l-C.5 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0109-05 

20F0109-09 

20F0109-10 
.. 

,_ 

II. 2•e,.. (.t1t ~ff,• t,f 

I \... '77».t. 'T'1 

Jv./f. "2t) l 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 
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LDC #: 48680E3a VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
What type of initial calibration verification calculation was performed? _%D or ~R 
Y N NIA Was an initial calibration verification standard analyzed after each ICAL for each instrument? 
Y N N/A Did the initial calibration verification standards meet the %D / %R validation criteria of <20 0% / 80-120%? 

Detector/ %D 
# Date Standard ID Column Compound (Limit !!: 20.0) Associated Samples 

No ICV oerformed Hexachlorobenzene All (ND) 

48680 no ICV-8081.wpd 

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer:_Q......;.__ 

Qualifications 
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LDC Report# 48680E3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 11, 2020 

Polychlorinated Biphenyls 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0109 

Laboratory Sample 
· Sample Identification Identification 

LDW20-SC168 20F0109-01 
LDW20-SC161 20F0109-02 
LDW20-IT236 20F0109-03 
LDW20-SC167 20F0109-04 
LDW20-SC167DL 20F0109-04DL 
LDW20-SC214 20F0109-05 
LDW20-IT232 20F0109-07 
LDW20-SC318 20F0109-08 
LDW20-SC251 20F0109-09 
LDW20-SC264 20F0109-10 
LDW20-SC168MS 20F0109-01 MS 
LDW20-SC168MSD 20F0109-01 MSD 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected}: The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample( s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A ( advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 13.8°C, 12.4°C, 10.1°C, and 
11.2°c upon receipt by the laboratory. Since the samples were received the same day 
that they were collected, time did not allow for sufficient cooling of the samples, 
therefore no data were qualified. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all compounds. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated Affected 
Date Standard Column Compound %D Samples Compound Flag 

06/10/20 SIF0176-SCV1 2C Aroclor-1260 21.0 All samples in Aroclor-1248 J (all detects) 
SDG20F0109 Aroclor-1254 J (all detects) 

Aroclor-1260 J (all detects) 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

IV. Laboratory Blanks 

.. -- "' 

A 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSO) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSO) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPO) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SOG. 

X. Compound Quantitation 

The sample results for detected compounds from the two columns were within 40% 
relative percent difference (RPO) with the following exceptions: 

Sample Compound RPO 

LDW20-SC168 Aroclor-1260 44.5 

LDW20-SC161 Aroclor-1248 44.8 

LDW20-SC167 Aroclor-1248 42.1 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XII. Overall Assessment of Data 

Flag AorP 

J ( all detects) A 

J (all detects) A 

J (all detects) A 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SOG. 

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 
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Sample Compound Reason Flag AorP 

LDW20-SC167 Aroclor-1260 Results exceeded calibration range. Not reportable -

LDW20-SC167DL All compounds except Results from undiluted analyses were Not reportable -
Aroclor-1260 more usable. 

Due to ICV %D and RPD between two columns, data were qualified as estimated in 
nine samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary- SDG 20F0109 

- -1e Compound Flaa AorP Reason 

LDW20-SC168 Aroclor-1248 J (all detects) A Initial calibration verification 
LDW20-SC161 Aroclor-1254 J (all detects) (%D) 
LDW20-IT236 Aroclor-1260 J ( all detects) 
LDW20-SC214 
LDW20-IT232 
LDW20-SC318 
LDW20-SC251 
LDW20-SC264 

LDW20-SC167 Aroclor-1248 J ( all detects) A Initial calibration verification 
Aroclor-1254 J (all detects) (%D) 

LDW20-SC167DL Aroclor-1260 J ( all detects) A Initial calibration verification 
(%D) 

LDW20-SC168 Aroclor-1260 J (all detects) A Compound quantitation 
(RPD between two 
columns) 

LDW20-SC161 Aroclor-1248 J (all detects) A Compound quantitation 
LDW20-SC167 (RPO between two 

columns) 

LDW20-SC167 Aroclor-1260 Not reportable - Overall assessment of data 

LDW20-SC167DL All com pounds except Not reportable - Overall assessment of data 
Aroclor-1260 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
20F0109 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
20F0109 

No Sample Data Qualified in this SDG 
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LDC #: 48680E3b 
SDG #: 20F0109 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: O t,/4<(,ho 
Page:..l_of_j_ 

Reviewer: ~ <" 
2nd Reviewer: ___ _ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

"-.!-•· ■ • - Ar""'"" 

I. Samele receipt/Technical holdinQ times 

II. Initial calibration/lCV 

Ill. Continuina calibration 

IV. Laboratorv Blanks 

V. Field blanks 

VI. SurroQate scikes /r <; 

VII. Matrix spike/Matrix scike duclicates 

VIII. Laboratorv control samcles 

IX. Field duplicates 

X. Com cound auantitation/RULOQ/LODs 

XI. Taraet compound identification 

VII n,·---" --· -$ -'-•-

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

I<'> 

Notes· 

...... 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC168 

LDW20-SC161 

LDW20-IT236 

LDW20-SC167 

LDW20-SC1671ile' {)L,. 

LDW20-SC214 

LDW20-IT232 

LDW20-SC318 

LDW20-SC251 

LDW20-SC264 

LDW20-SC168MS 

LDW20-SC168MSD 
I .,,._ ... -
"' "" -, 

P..>IF014~- &tJ.d ... 

L:\Windward\Duwamish\48680E3bW.wpd 

-
r f111Sq-{f,~~ , . 

..._, - .. ~ ...... 
I ~111. \ , .l.l. Carit:r -k,...os. ; I?. g •c::, ri.~t 10.I~ "•2.v 
A ,M 

A 
/J. 
'J 

A-/ A 
A 
A 
~ 

~w 
N 

S11\\ 

ND= No compounds detected 
R = Rinsate 
FB = Field blank 

l~L.- ~ ioZ 
c:-vJ '=: -Z-0/o 

us 1) S'~M 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

lab ID 

20F0109-01 

20F0109-02 

20F0109-03 

20F0109-04 

20F0109-04Re"l)J,... 

20F0109-05 

20F0109-07 

20F0109-08 

20F0109-09 

20F0109-10 

20F0109-01MS 

20F0109-01 MS□ 
I 
J., -vv 

/CV~ 20) ... 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

'U 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

A. alpha-BHC K. Endrin U. Toxaphene EE. 2,4'-DDT 00. trens-Heptachlor epoxide 

B. beta-BHC L. Endosulfan II V. Aroclor-1016 FF. Hexachlorobenzene PP. Mirex 

C. delta-BHC M. 4,4'-DDD W. Aroclor-1221 GG. Chlordane QQ els-Chlordane 

D. gamma-BHC N. Endosulfan sulfate X. Aroclor-1232 HH. Chlordane (Technical) RR. trans-Chlordane 

E. Heptachlor 0. 4,4'-DDT Y. Aroclor-1242 II. Aroclor 1262 ss. 

F. Aldrin P. Methoxychlor Z. Arocfor-1248 JJ. Aroclor 1268 TT. 

G. Heptachlor epoxide a. Endrin ketone AA. Aroclor-1254 KK. Oxychlordane uu. 

H. Endosulfan I R. Endrin aldehyde BB. Arocfor-1260 LL. trans-Nonachlor w 

I. Dieldrin S. alpha-Chlordane CC. 2,4'-DDD MM. cis-Nonachlor WW. 

J. 4,4'-DDE T. gamma-Chlordane DD. 2,4'-DDE NN. cis-Heptachlor epoxide xx. 

Notes:, __________________ ....,.. ______________________________________ _ 

COMPDLIST-3S.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not applic90'1e questions are identified as "N/A". 
What type of initial calibration verification calculation was performed? _/%D or _____%.R 
@N N/A Was an initial calibration verification standard analyzed after each ICAL for each instrument? 

y/'f? N/A Did the initial calibration verification standards meet the %D / %R validation criteria of <20.0% / 80-120%? , ...... 
~ %D 

# Date Standard ID ol Comoound (Limit < 20.0) Associated Samples 

oC,/io~ <:.Z: Por-;r.,. so v .t.- y/ BP:> 21. o A. /l ( j;>.e,\-) 
./ 

ICV-8081_2.wpd 

Page:_l__of_l 

Reviewer: JVG 
2nd Reviewer: Q2-

Qualifications 

T liA1 /A 
r ~ ... ~1 L A-A ~~ 
\ u I I / 



METHOD: -f-GC_HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
vel IV/D Only 
N N/A Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
~ Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 
~ Did the percent difference of detected compounds between two columns./detectors _s40%? 

If no, olease see findinas bellow. 

# Compound Name Sample ID eD Between Two Columns/Detectors 
Limit l< 40%) 

~b r ~4," 

-z_ 2 ~ .. r 

z. 1 42.,) 

Bl!:> ~ 41,7 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA%RPD2col_r1 .wpd 

Page: -Lot+ 

Reviewer: ~ 
2nd Reviewer:_;;; __ 

Qualifications 

:r J~~ 4,.. 

• 



VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

METHOD: GC Pesticides/PCBs (EPA SW846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: _Lof-1-

Reviewer: ~-
2nd Reviewer: _(J..L 

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

w N/A Was the overall quality and usability of the data acceptable? 

# Compound Name Findina Associated sample Qualifications 

bB > Ct(} r~ 4 IJ~ rA 
V 

Ml r>ro11,t b~ c:#1 l ~ y 
I 

Comments:-------------------------------------------------

OVRcpd.wpd 



LDC Report# 48680E4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 10, 2020 

Metals 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0109 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-IT236 20F0109-03 Sediment 
LDW20-SC214 20F0109-05 Sediment 
LDW20-IT232 20F0109-07 Sediment 
LDW20-SC251 20F0109-09 Sediment 
LDW20-SC264 20F0109-10 Sediment 
LDW20-SC214MS 20F0109-0SMS Sediment 
LDW20-SC214MSD 20F0109-0SMSD Sediment 
LDW20-SC214DUP 20F0109-05DUP Sediment 

1 
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Collection 
Date 

06/04/20 
06/04/20 
06/04/20 
06/04/20 
06/04/20 
06/04/20 
06/04/20 
06/04/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

Arsenic, Cadmium, Chromium, Copper, Lead, Silver, and Zinc by Environmental 
Protection Agency (EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 74718 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Maximum Associated 
Blank ID Analvte Concentration Samoles 

I ICB/CCB I Arsenic I 0.025 ug/L I LDW20-SC214 I 
Data qualification by the laboratory blanks was based on the maximum contaminant 
concentration in the laboratory blanks in the analysis of each analyte. The sample 
concentrations were either not detected or were significantly greater (>SX blank 
contaminants) than the concentrations found in the associated laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

3 
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Spike ID MS ("/oR) MSD ("/oR) 
a oclated Samoles) Analvte (Limits) (Limits) Flaa AorP 

LDW20-SC214MS/MSD Silver 29.7 (75-125) 44 (75-125) J (all detects) A 
(LDW20-SC214 
LDW20-SC251 
LDW20-SC264) 

Relative percent differences (RPO) were within QC limits with the following exceptions: 

Spike ID RPO 
(Associated Samoles) Analvte {Limits) Flag AorP 

LDW20-SC214MS/MSD Silver 37.8 (S20) J (all detects) A 
(LDW20-SC214 
LDW20-SC251 
LDW20-SC264) 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID 
I IAHociated Samoles) Analvte RPO (Limits) Difference {Limits) Flag AorP 

LDW20-SC214DUP Mercury - 0.189 mg/Kg (S0.0974) J (all detects) A 
(LDW20-SC214 
LDW20-SC251 
LDW20-SC264) 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

ICP-MS was not utilized in this SDG. 

4 
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XIII. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R and RPO and DUP difference, data were qualified as estimated in 
three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

5 
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Duwamish AOC4 
Metals - Data Qualification Summary -SDG 20F0109 

Sample Analvte Flag AorP Reason 

LDW20-SC214 Silver J (all detects) A Matrix spike/Matrix spike 
LDW20-SC251 duplicate (%R)(RPD) 
LDW20-SC264 

LDW20-SC214 Mercury J (all detects) A Duplicate sample analysis 
LDW20-SC251 (difference) 
LDW20-SC264 

Duwamish AOC4 
Metals - Laboratory Blank Data Qualification Summary - SDG 20F0109 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Metals - Field Blank Data Qualification Summary - SDG 20F0109 

No Sample Data Qualified in this SDG 
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LDC #: 48680E4a 
SDG #: 20F0109 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7471B) 

Date: 7/30/20 
Page:_1_of_1 _ 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
l"d . f' d" k h t vaI atIon in mgs wor s ee s. 

Validation Area 

I. Sample receioVTechnical holdina times A/A 

II. ICP/MSTune A 

Ill. Instrument Calibration A 

IV. ICP Interference Check Sample (ICS) Analvsis A 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

.... 

Laboratorv Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratorv control samoles 

Field Duolicates 

Internal Standard {ICP-MS) 

Sample Result Verification 

Overall Assessment of Data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT236 

LDW20-SC214 

LDW20-IT232 

LDW20-SC251 

LDW20-SC264 

LDW20-SC214MS 

LDW20-SC214MSD 

LDW20-SC214DUP 

SW 

N 

SW (6,7) 

SW 8 

N 

A LCS/SRM 

N 

N 

N 

A 

ND = No compounds detected 
R= Rinsate 
FB = Field blank 

Comments 

D= Duplicate 
TB= Trip blank 
EB = Equipment blank 

Lab ID 

20F0109-03 

20F0109-05 

20F0109-07 

20F0109-09 

20F0109-10 

20F0109-05MS 

20F0109-05MSD 

20F0109-05DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Notes:, __________________________________________ _ 
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LDC #: 48680E4a VALIDATION FINDINGS WORKSHEET 
Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 
2,4,5 Cr, Pb,Ag,As, Cd, Cu,Zn, Hg 

1,3 As 

QC 
6,7,8 Cr,Pb,Ag,As,Cd,Cu,Zn,Hg 

Analysis Method tp 
ICP-MS 
CVAA 

Page 1 of 1 
Reviewer: ATL 



LDC #: 48680E4a VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted: mg/kg Associated Samples: 2 

Sample Identification 

PB 
Maximu.m 

Action 
Analyte 

(units) 
ICB/CCB 

Level 
(ug/L) 

As 0.025 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is 

established at SX the highest ICB, CCB, or PB concentration. 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680E4a VALIDATION FINDINGS WORKSHEETS 

Matrix Spike/Matrix Spike Duplicates 

METHOD: Trace Metals {EPA SW 846 Methods 6010/6020/7000) 

Page 1 of 1 

Reviewer: ATL 

MS/MSD analysis was performed by the laboratory. All MS/MSD percent recoveries (%R) and relative percent differences {RPDs) were within the 

acceptable limits with the following exceptions: 

MS/MSD ID Matrix Analyte MS%R MSD%R %R Limit RPO RPO Limit Associated Samples Qualification Det/ND 
6&7 s Ag 29.7 44 75-125 2,4,5 J/UJ/A Det PS=96.6% 

Ag 37.8 20 2,4,5 J/UJ/A Det 

Comments: 



LDC #: 48680E4a VALIDATION FINDINGS WORKSHEETS 

Laboratory Duplicates 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Page 1 of 1 

Reviewer: ATL 

Laboratory duplicate analysis was performed by the laboratory. All laboratory duplicates were with the relative percent difference (RPO) for 

samples >SX the reporting limits with the exceptions listed below. If samples were <SX the reporting limits, the difference was within 1X the 

reporting limit for water samples and within 2X the reporting limit for soil samples for all samples with the exceptions listed below. 

Difference Difference 
Duplicate ID Matrix Analyte RPO RPO Limit (mg/kg) Limit Associated Samples Qualification Det/ND 

8S Hg 0.189 0.0974 2,4,5 J/UJ/A Det 

Comments: 



LDC Report# 48680E6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 10, 2020 

Wet Chemistry 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0109 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-SC168 20F0109-01 Sediment 
LDW20-SC161 20F0109-02 Sediment 
LDW20-IT236 20F0109-03 Sediment 
LDW20-SC167 20F0109-04 Sediment 
LDW20-SC214 20F0109-05 Sediment 
LDW20-SC169 20F0109-06 Sediment 
LDW20-IT232 20F0109-07 Sediment 
LDW20-SC318 20F0109-08 Sediment 
LDW20-SC251 20F0109-09 Sediment 
LDW20-SC264 20F0109-10 Sediment 
LDW20-SC168DUP 20F0109-01 DUP Sediment 
LDW20-SC251 MS 20F0109-09MS Sediment 
LDW20-SC251 DUP 20F0109-09DUP Sediment 
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Collection 
Date 

06/04/20 
06/04/20 
06/04/20 
06/04/20 
06/04/20 
06/04/20 
06/04/20 
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06/04/20 
06/04/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 

4 
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Duwamish AOC4 
Wet Chemistry- Data Qualification Summary- SDG 20F0109 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 20F0109 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 20F0109 

No Sample Data Qualified in this SDG 
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LDC #: 48680E6 
SDG #: 20F0109 

VALIDATION COMPLETENESS WORKSHEET 
Stage 2B 

Date: 7/30/20 
Page:_1 _of_1_ 

Reviewer:~ 
2nd Reviewer:~ 

Laboratory: Analytical Resources, Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A), Total Solids (SM 2540G) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
I'd . f d" k h va, atIon m mgs wor s eets. 

Validation Area 

I. Sample receioVTechnical holdina times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratory Blanks 

V Field blanks 

VI. Matrix Soike/Matrix Soike Duolicates 

VII. Duplicate samole analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Samole result verification 

XI. Overall assessment of data 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC168 

LDW20-SC161 

LDW20-IT236 

LDW20-SC167 

LDW20-SC214 

LDW20-IT232 

LDW20-SC318 

LDW20-SC251 

LDW20-SC264 

LDW20-SC168DUP 

LDW20-SC251 MS 

LDW20-SC251 DUP 

Comments 

A/A 

A 

A 

A 

N 

A 11, From SDG # 20F0094 ILDW20-SC202MS) 

A 10, 12, From SDG # 20F0094 (LDW20-SC202DUP) 

A LCS/SRM 

N 

N 

A 

ND = No compounds detected 
R= Rinsate 
FB = Field blank 

D= Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0109-01 

20F0109-02 

20F0109-03 

20F0109-04 

20F0109-05 

20F0109-07 

20F0109-08 

20F0109-09 

20F0109-10 

20F0109-01 DUP 

20F0109-09MS 

20F0109-09DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04120 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Sediment 06/04/20 

Notes: __________________________________________ _ 
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LDC #: 48680E6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 
1 to 9 TS, TOC 

QC 

10 TS 

11,12 TOC 

Page 1 of 1 
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LDC Report# 48680F2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 7, 2020 

Semivolatiles 

Stage 2B 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0157 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-SC148C 20F0157-01 Sediment 
LDW20-SC148CDL 20F0157-01DL Sediment 
LDW20-SC155B 20F0157-02 Sediment 
LDW20-SC166C 20F0157-03 Sediment 
LDW20-SC208B 20F0157-04 Sediment 
LDW20-SC 148CMS 20F0157-01MS Sediment 
LDW20-SC 148CMSD 20F0157-01 MSD Sediment 
LDW20-SC 148CDUP 20F0157-01 DUP Sediment 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all compounds. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 
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VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSO) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD(%R) 
(Associated Samoles) Comoound (Limits) (Limits) Flaa AorP 

LDW20-SC148CMS/MSD Phenanthrene 415 (49-120) -80.1 (49-120) J (all detects) A 
(LDW20-SC 148C) 

LDW20-SC148CMS/MSD Benzo(a)anthracene - -0.974 (49-120) J (all detects) A 
(LDW20-SC148C) Chrysene - -159 (47-120) J (all detects) 

LDW20-SC148CMS/MSD Benzofluoranthenes, total - 23.5 (30-160) J ( all detects) A 
(LDW20-SC148C) 

For LOW20-SC148CMS/MSO, no data were qualified for fluoranthene and pyrene 
percent recoveries (%R) and relative percent differences (RPO) outside the QC limits 
since the parent sample results were greater than 4X the spike concentration. 

Relative percent differences (RPO) were within QC limits with the following exceptions: 

Spike ID RPD 
{Associated Samples) Compound {Limits) Flaa AorP 

LDW20-SC148CMS/MSD Phenanthrene 133 (S30) J ( all detects) A 
(LDW20-SC 148C) Benzo(a)anthracene 48.8 (S30) J (all detects) 

Chrysene 71.1 (S30) J (all detects) 

IX. Laboratory Control Samples/ Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits with the following exceptions: 

Associated 
SRMID Compound %R (Limits) Samples Flag AorP 

BIF0512-SRM1 Anthracene 53.0 (57-143) All samples in SDG J (all detects) p 
20F0157 

X. Field Duplicates 

No field duplicates were identified in this SOG. 
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XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

Raw data were not reviewed for Stage 2B validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 2B validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 2B validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 

Sample Compound Reason Flaa AorP 

LDW20-SC148C Fluoranthene Results exceeded calibration range. Not reportable A 
Pyrene 

LDW20-SC148CDL All compounds except Results from undiluted analyses were No( reportable A 
Fluoranthene more usable. 
Pyrene 

Due to MS/MSD %R and RPD and SRM %R, data were qualified as estimated in four 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 20F0157 

I Sam~le I Com~ound I Flag I AorP I Reason I 
LDW20-SC148C Phenanthrene J (all detects) A Matrix spike/Matrix spike 

duplicate (%R) 

LDW20-SC148C Benzo(a)anthracene J (all detects) A Matrix spike/Matrix spike 
Chrysene J (all detects) duplicate (%R) 

LDW20-SC148C Benzofluoranthenes, total J (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

LDW20-SC148C Phenanthrene J (all detects) A Matrix spike/Matrix spike 
Benzo(a)anthracene J ( all detects) duplicate (RP□) 
Chrysene J (all detects) 

LDW20-SC148C Anthracene J (all detects) p Standard reference materials 
LDW20-SC1558 (%R) 
LDW20-SC166C 
LDW20-SC208B 

LDW20-SC148C Fluoranthene Not reportable A Overall assessment of data 
Pyrene 

LDW20-SC148CDL All compounds except Not reportable A Overall assessment of data 
Fluoranthene 
Pyrene 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0157 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0157 

No Sample Data Qualified in this SDG 
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LDC #: 48680F2a 

SDG #: 20F0157 
VALIDATION COMPLETENESS WORKSHEET 

Stage 2B 
Laboratory: Analytical Resources. Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E) 

Date:~'lc> 
Page:j_of_j_ -

Reviewer:~ 
2nd Reviewer:-4--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 

\;" .. . .& ....... 

I. Sample receiotJTechnical holdina times 

II. GCIMS Instrument oerformance check 

Ill. Initial calibrationllCV 

IV. Continuing calibration 

V. Laboratorv Blanks 

VI. Field blanks 

VII. Surroaate spikes 

VIII. Matrix soike/Matrix ~ke dlll:llicates 

IX. I .L • cortrol samples 

X. Field duplicates 

XI. Internal standards 

XII. Comoound auantitation RULOQ/LODs 

XIII. Taraet comnnund identification 

XIV. Svstem performance 

'fiN. Overall assessmert of data 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

n 

Notes· 

-

N = Not provided/applicable 
SW= See worksheet 

Client ID 

LDW20-SC148C 

LDW20-SC148CRE D,._ 
LDW20-SC155B 

LDW20-SC166C 

LDW20-SC208B 

LDW20-SC148CMS 

LDW20-SC148CMSD 

LDW20-SC148CDUP 

J?>! FOS12.- ~~l 

L:\WindwardlDuwamish\48680F2aW.wpd 

~ 

Pu A-
A 

fk, E,,, 'CA\,,~ 2o l lCAI~ ?tt> 

A cvJ Cr ~ .. , --
A 
fJ 
A 

SIA\ 
s-w 1.(5 ~{Ullf 

" A 
N 

N 

N 

Sw 
ND = No compounds detected D = Duplicate SB=Source blank 
R = Rinsate TB = Trip blank OTHER: 
FB = Field blank EB = Equipment blank 

LablD Matrix Date 

20F0157-01 Sediment 06/08/20 

20F0157-01RE DL- Sediment 06IOBl20 

20F0157-02 Sediment 06IOBl20 

20F0157-03 Sediment 06IOBl20 

20F0157-04 Sediment 06IOBl20 

20F0157-01 MS Sediment 06IOBl20 

20F0157-01 MSD Sediment 06IOBl20 

20F0157-01DUP Sediment 06IOBl20 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. N-Nitrosodiethylamine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzldlne BBBB. Benzo(a)lluoranthene B1. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. N-Nitrosomethylethylamine 

D. 1,3-Dichlorobenzene DD. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin D1. N-Nitrosomorphollne 

E. 1,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolidine 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylamlnofluorene 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)lluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1,4-Dioxane 11. Methyl methanesulfonate 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. Ethyl methanesulfonate 

K. Hexachloroethane KK. 2,4-Dlnitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. o,o',o"-Triethylphosphorothioate 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,l)perylene LLLL. Benzaldehyde L 1. n-Phenylene dlamine 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1,4-Naphthoqulnone 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. N-Nitro-o-toluidine 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 1,2-Dlphenylhydrazlne 01. 1,3,5-Trinitrobenzene 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzene 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 4-Aminobiphenyl 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether ARR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R1. 2-Naphthylamine 

5. Naphthalene 55. Hexachlorobenzene 555. Benzidine 5555. 2/3-Dimethyldibenzothiophene (4MDT) 51. Triphenylene 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1 MDT) T1. Octachlorostyrene 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thlophene UUUU .. 2,3,4,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol W. Anthracene VW.Benzonaphthothiophene WW. 1,2,4,5-Tetrachlorobenzene V1. 1,4-phenylenediamine 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene WWWW .. 2-Picoline W1. Methapyrilene 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. 3-Methylcholanthrene X1. Pentachloroethane 

Y. 2,4,6-Trichlorophenol VY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethylamine Y1. 3,3'-Dimethylbenzidine 

Z. 2,4,5-Trichloroohenol ZZ. Pyrene zzz. Perylene ZZZZ. Hexachloroprooene 21. o-Toluidine 
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LDC#: VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: GC/MS BNA (EPA SW 846 Method 8270$ 
ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_.l_of_l_ 

Reviewer:~ 
2nd Reviewer:~ 

N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
associated MS/MSD Soil / Water 

,,G N N/A Was a MS/MSD analyzed every 20 samples of each matrix? 
Y(N lN/A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

-J 

MS MSD 
# Date MS/MSD ID ComDound %R (Limits) %R(Limits) RPD (Limits\ Associated Samnles Qualifications 
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METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) / >~f'vf 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Was a LCS required? 
~ N N/A Were the LCS/LCSD percent recoveries (o/oR) and the relative percent differences (RPO) within the QC limits? 

LCS LCSD 
# LCS/LCSDID Comoound %R (Limits} %R (Limits} RPD (Limits) Associated Samoles 

P>'C F O SJ 2-- SP..1}'11 L, ,,,! ~r> < 51-lf'-' ( ) ( ) An ( }7,(~) . . / 
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LDC#: 

METHOD: GC/MS BNA (EPA SW 846 Method 8270t 

VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 

Page: _\ of_)_ 

Reviewer: ~ 
2nd Reviewer: _ _.___ 

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

(y N NIA Was the overall quality and usability of the data acceptable? 

# Date Samole ID Compound Findlna Qualifications 
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I u 
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Comments: _______________________________________________ _ 
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LDC Report# 48680F2b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 7, 2020 

Semivolatiles 

Stage 2B 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0157 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-SC148C 20F0157-01 Sediment 
LDW20-SC155B 20F0157-02 Sediment 
LDW20-SC166C 20F0157-03 Sediment 
LDW20-SC208B 20F0157-04 Sediment 
LDW20-SC148CMS 20F0157-01MS Sediment 
LDW20-SC148CMSD 20F0157-01 MSD Sediment 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E in Selected Ion Monitoring (SIM} mode 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds with the following exceptions: 

Associated 
Date Compound %D Samples Flag AorP 

02/28/20 N-Nitrosodiphenylamine 34.4 All samples in SDG J ( all detects) A 
20F0157 UJ (all non-detects) 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

Date Com ound %D 

06/22/20 Benzoic acid 25.1 
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All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

IX. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits with the following exceptions: 

SRMID Compound %R(Limits) 

BIF0512-SRM2 1,4-Dichlorobenzene 33.9 (34-166) 

1,2-Dichlorobenzene 33.6 (36-164) 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

Associated 
Samples Flag 

All samples in SDG J (all detects) 
20F0039 UJ (all non-detects) 

J (all detects) 
UJ (all non-detects) 

All internal standard areas and retention times were within QC limits. 
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XII. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV %D, continuing calibration %D, and SRM %R, data were qualified as 
estimated in four samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

5 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 20F0157 

Sample Comoound Flag AorP Reason 

LDW20-SC148C N-Nitrosodiphenylamine J ( all detects) A Initial calibration 
LDW20-SC1558 UJ (all non-detects) verification (%D) 
LDW20-SC166C 
LDW20-SC2088 

LDW20-SC148C 8enzoic acid J (all detects) A Continuing calibration 
LDW20-SC1558 (%D) 
LDW20-SC166C 
LDW20-SC2088 

LDW20-SC148C 1,4-Dichlorobenzene J (all detects) p Standard reference 
LDW20-SC1558 UJ (all non-detects) materials (%R) 
LDW20-SC166C 1,2-Dichlorobenzene J (all detects) 
LDW20-SC2088 UJ (all non-detects) 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0157 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0157 

No Sample Data Qualified in this SDG 

6 
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LDC #: 48680F2b 
SDG #: 20F0157 

VALIDATION COMPLETENESS WORKSHEET 
Stage 2B 

Laboratory: Analytical Resources, Inc. 

>lrtJ1\, 
METHOD: GC/MS Poi¥Rt1eleaI J\1011,atie H¥EiFoeereens (EPA SW 846 Method 8270E-SIM} 

Date: Of/~/7o 
Page:_\ of__J_ 

Reviewer:~ 
2nd Reviewer:__LU::::::-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

xv. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

Q 

Notes· 

-

. . .. A.-.. 

Sample receipVTechnical holding times 

GC/MS Instrument performance check 

Initial calibration/lCV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratorv control samples 

Field duPlicates 

Internal standards 

Compound auantitation RULOQ/LODs 

Taroet compound identification 

Svstem performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC148C 

LDW20-SC155B 

LDW20-SC166C 

LDW20-SC208B 

LDW20-SC148CMS 

LDW20-SC148CMSD 

f!.J:; F O~tz- 61),c.J., 

L:\Windward\Duwamish\48680F2bW .wpd 

A-,A 
A 

A,SW 
SIA\ 
A 
l\ 
6c 
A. 

SIA\ 
ll 
i 
N 

N 

N 

A 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

1 

r.nm..,.,. .. .,.,. 

le.Av ~ 2.6l 
a;,..J G, Zol -

U-.S SRM 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0157-01 

20F0157-02 

20F0157-03 

20F0157-04 

20F0157-01 MS 

20F0157-01 MSD 

y'V '°" ~ ~o I, 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene At. N-Nitrosodiethylamine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B 1. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. N-Nitrosomethylethylamine 

D. 1,3-Dichlor.obenzene DD. Acenaphthylene DDD. Chrysene DDDD. cisftrans-Decalin 01. N,Nitrosomorphollne 

E. 1,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolidine 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene 

H. 2,2'-Oxybts(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide 

I. 4-Methylphenol · .11. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1,4-Dioxane 11. Methyl methanesulfonate 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene. JJJJ. Acetophenone J1. Ethyl methanesulfonate 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK Dibenz(a,h)anthracene KKKK. Atrazine K1. o,o' ,o"-Triethytphosphorothioate 

L. Nitrobenzene LL. Diethylphthatate LLL. Benzo(g,h,i)perylene ULL. Benzaldehyde L 1. n-Phenylene dlamine 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyi)ether MMMM. Caprolactam M1. 1,4-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorene NNN.Aniline NNNN. 2,6-Dlchlorophenol N1. N-Nitro-o-toluidine , 

0. 2,4-Dimethylphenol 00. 4-Nltroaniline 000. N-Nitrosodimethyfamine 0000. 1,2-Dtphenylhydrazine 01. 1,3,5-Trinitrobenzene 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. BenzoicAcid PPPP. 3-Me!hylphenol P1. Pentachlorobenzene 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q{ 4-Amlnobiphenyl 

R. 1,2,4-Trichiorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R1. 2-Naphthylamine 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. Triphenylene 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. Octachlorostyrene 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene UUUU .. 2,3,4,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol W. Anthracene VVV.Benzonaphthothiophene VVVV. 1,2,4,5-Tetrachlorobenzene V1. 1,4-phenylenediamine 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene WWWW .. 2-Picoline W1. Methapyrilene 

X. Hexachlorocyclopentadiene XX. Di-n-butytphthalate XXX. 2,6-Dimethyfnaphthalene XXXX. 3-Methylcholanthrene X1. Pentachloroethane 
.. 

Y. 2,4,6-Trlchlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethylamine Y1._ 3;3'-Dlmethylbenzidine 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene ZZZZ. Hexachloropropene 21." o-Toluidine 

COMPNDL_SVOA long list.wpd 



LDC#: q.~(,~ f1', VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC/MS ~EPA SW 846 Method a21mf.s1M) 
~e see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
Y NIA Was an initial calibration verification standard analyzed after each ICAL for each instrument? 
Y N N/A Were all %D within the validation criteria of ~30% %D ? - Finding %D 

# Date Standard ID Compound (Limit: <».Oo/~ Associated Samples 

<>z/2-ghl; szeoout- SCvL &0. ?'I-. 4 All ( 1-«l 4-V-t.l- 1 
I .,, 

ICVsvoa.wpd 

Page:_l_of_L 
Reviewer: ~ 

2nd Reviewer:_=~---

Qualifications 

,j /\A! /A 



~\1'01t f3 
METHOD: GC/MS PAH (EPA SW 846 Method 82700-SIM) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 

-Y(N)NfA Were percent differences {%D) ~20 % and relative response factors (RRF) within the method criteria? 

Finding%D FindlngRRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit) Associated Samples 

°' /1,-z,hrJ 1vr1 o z.oo, z~o~< Pl'r 2-S. l A-tl [)~) 
- _,, 

CONCAL.wpd 

Page:_! of_,_ 
Reviewer:~ 

2nd Reviewer:~ 

Qualifications 

Tlu3" /A: 



rs"'1r b 
METHOD: GC/Me l¥;Ft (EPA SW 846 Method 8270,0"-SIM) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) /.rft.-M 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

~ N NIA Was a LCS required? 
·-N NIA Were the LCS/LCSD percent recoveries (%R) and the relative percent differences 1RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSDID Comoound %R(Limits) %R(Limitsl RPO (Limits\ 

&T. F- 0 '5"°J2- S".ll..M"J.. E a..~.eii ( '3~L"Q, ( ) ( ) 

f }~(, ( %-1'4 ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( l ( l ( l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( } ( } 

( ) ( } ( } 

( } ( ) ( ) 

( ) ( ) ( ) 

( ) ( l ( l 

LCSLCSD.25D 

Page: _lot-+ 
Reviewer: JVG 

2nd Reviewer: ...l(.._Jli=---

Associated Samoles Qualifications 

All {J~ ~v-tt-J J/tAl/f 
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LDC Report# 48680F3a_RV1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August18,2020 

Hexachlorobenzene 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0157 

Laboratory Sample 
Sample Identification Identification 

LDW20-SC148C 20F0157-01 
LDW20-SC 1558 20F0157-02 
LDW20-SC166C 20F0157-03 
LDW20-SC2088 20F0157-04 
LDW20-SC 148CMS 20F0157-01MS 
LDW20-SC 148CMSD 20F0157-01 MSD 
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Collection 
Matrix Date 

Sediment 06/08/20 
Sediment 06/08/20 
Sediment 06/08/20 
Sediment 06/08/20 
Sediment 06/08/20 
Sediment 06/08/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Hexachlorobenzene by Environmental Protection Agency (EPA) SW 846 Method 80818 

All sample results were subjected to Stage 2B data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-DDT and Endrin breakdowns (%8D) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0%. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0%. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0%. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Comoound Concentration Samoles 

I BIF0496-BLK1 06/19/20 Hexachlorobenzene 0.18 ug/Kg All samples in SDG 20F0157 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
than the concentrations found in the associated laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

3 
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VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identification 

Raw data were not reviewed for Stage 2 8 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 

4 
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Duwamish AOC4 
Hexachlorobenzene - Data Qualification Summary - SDG 20F0157 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene - Laboratory Blank Data Qualification Summary - SDG 
20F0157 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene - Field Blank Data Qualification Summary - SDG 20F0157 

No Sample Data Qualified in this SDG 
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LDC #: 48680F3a 
SDG #: 20F0157 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Hexachlorobenzene (EPA SW846 Method 8081 B) 

Date: ts/o'{ /2o 
Page:j_of I 

Reviewer: <SW'" 
2nd Reviewer: W--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

,,_1:..1-.. :-- A ..... .,, 

I. Samole recelot/Technical holdlng times 

II. GC Instrument Performance Check 

Ill. Initial callbratlon/lCV 

IV. Continulna calibration 

v. Laboratorv Blanks 

VI. Field blanks 

VII. Surroaate spikes / ( 5 
VIII. Matrix spike/Matrix soike duolicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Comoound Quantitation/RULOQ/LODs 

XII. Tal'!letcompoundidentification 

XIII. Svstem Performance •. 

VI\/ n,.--11 nf -'-•-

Note: A = Acceptable 

-
1 -2 .. 
3 

-4 

5 

6 

7 

8 

9 

1n 

Notes· -

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC148C 

LDW20-SC155B 

LDW20-SC166C 

LDW20-SC208B 

LDW20-SC148CMS 

LDW20-SC148CMSD 

f.,!f=o4,, ... f$tJ .,,. I 

L:\Wlndward\Duwamish\48680F3aW.wpd 

A,A 
IJ 

A-·, A 
~ 

Sw 
l\ 
ti/1. 
~ 
~ 
fJ 
N 

N 

N .. 

i 
ND = No compounds detected 
R=Rlnsate 
FB = Field blank 

ICAt.. ~ 21, 1> 
cw!:. 7o~ 

L-C..5 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0157-01 

20F0157-02 

20F0157-03 

20F0157-04 

20F0157-01MS 

20F0157-01MSD 

. 

Ir,.{~ 2t /, 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 



LDC#: VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: GC Pesticides/PCBs (EPA SW 846.Methocl 8081/8082) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
Y N N/A Were all samples associated with a method blank? 
Y N N/A Was a method blank performed for each matrix and whenever a sample extraction was performed? 
Y N N/A If extract clean-up was performed, were extract clean-up blanks analyzed at the proper frequencies? 

N N/A Was thf}re ~tamination in the method blan~? If yes, please see the qualifications below. ! ,, lfov 
ank extraction date: t)<, fl~ @_ Blank analysis date: o, f2, ,21 Associated samples: ~ ~~ 

Cone. units: U ~ ___ __._-'--'-------=--

I Blank ID II Sample Identification 

o. I& 

Blank extraction date: _____ Blank analysis date: ____ _ Associated samples: __________ _ 
Cone. units: 

Blank ID Sam le Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

BLANKS.wpd Privileged and Confidential 

Page:+of_j 
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LDC Report# 48680F3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 7, 2020 

Polychlorinated 8iphenyls 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0157 

Laboratory Sample 
Sample Identification Identification 

LDW20-SC148C 20F0157-01 
LDW20-SC1558 20F0157-02 
LDW20-SC166C 20F0157-03 
LDW20-SC2088 20F0157-04 
LDW20-SC148CMS 20F0157-01MS 
LDW20-SC148CMSD 20F0157-01 MSD 
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Collection 
Matrix Date 

Sediment 06/08/20 
Sediment 06/08/20 
Sediment 06/08/20 
Sediment 06/08/20 
Sediment 06/08/20 
Sediment 06/08/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all compounds. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated Affected 
Date Standard Column Compound %D Samples Compound Flag 

06/10/20 SIF0176-SCV1 2C Aroclor-1260 21.0 All samples in Aroclor-1248 J (all detects) 
SDG 20F0157 Aroclor-1254 J (all detects) 

Aroclor-1260 J (all detects) 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

IV. Laboratory Blanks 

AorP 

A 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

The sample results for detected compounds from the two columns were within 40% 
relative percent difference (RPO) with the following exceptions: 

Sample Compound RPD 

LDW20-SC148C Aroclor-1260 40.1 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XII. Overall Assessment of Data 

Flag AorP 

J ( all detects) A 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV %D and RPD between two columns, data were qualified as estimated in four 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary- SDG 20F0157 

II Samole Compound Flaa AorP Reason 

LDW20-SC148C Aroclor-1248 J (all detects) A Initial calibration verification 
LDW20-SC155B Aroclor-1254 J (all detects) (%D) 
LDW20-SC166C Aroclor-1260 J ( all detects) 
LDW20-SC208B 

LDW20-SC148C Aroclor-1260 J (all detects) A Compound quantitation 
(RPD between two 
columns) 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
20F0157 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
20F0157 

No Sample Data Qualified in this SDG 
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LDC #: 48680F3b 
SDG #: 20F0157 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: ,,/114 /2o 
Page:_\ of I 

Reviewer:~_ 
2nd Reviewer:~ ~--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets . 

'I,. •• ■ • - AP ...... 

I. Samele receiotrrechnical holding times 

II. Initial calibration/lCV 

Ill. Continuina calibration 

IV. Laboratorv Blanks 

V. Field blanks 

VI. Surrogate spikes /l S 
VII. Matrix spike/Matrix spike duplicates 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Compound auantitation/RULOQ/LODs 

XI. Target compound identification 

VII n.---" ·--· ,-,f .. _._ 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1? 

Notes· -

N = Not provided/applicable 
SW = See IIYOrksheet 

Client ID 

LDW20-SC148C 

LDW20-SC155B 

LDW20-SC166C 

LDW20-SC208B 

LDW20-SC148CMS 

LDW20-SC148CMSD 

fbr-F04'1f-~ L 

( 't l) ~({hJ__) 

L:\Windward\Duwamish\48680F3bW .wpd 

-I 
A' t 
A ,S'tAI 14(, ~~~ 

A C "" !::- 'Zo l.2 
A 
,J 

A/A 
A-

LC.S 

~ 
N 

A 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0157-01 

20F0157-02 

20F0157-03 

20F0157-04 

20F0157-01MS 

20F0157-01 MSD 

,w~ Zel 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

A. alpha-BHC K. Endrin U. Toxaphene EE. 2,4'-DDT 00. trans-Heptachlor epoxide 

B. beta-BHC L. Endosulfan II V. Aroclor-1 016 FF. Hexachlorobenzene PP. Mirex 

C. delta-BHC M. 4,4'-DDD W. Aroclor-1221 GG. Chlordane QQ cis-Chlordane 

D. gamma-BHC N. Endosulfan sulfate X. Aroclor-1232 HH. Chlordane (Technical) RR. trans-Chlordane 

E. Heptachlor 0. 4,4'-DDT Y. Aroclor-1242 II. Aroclor 1262 ss. 

F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 TT. 

G. Heptachlor epoxide Q. Endrin ketone AA. Aroclor-1254 KK. Oxychlordane UU. 

H. Endosulfan I R. Endrin aldehyde BB. Aroclor-1260 LL. trans-Nonachlor w 

I. Dieldrin S. alpha-Chlordane CC. 2,4'-DDD MM. cis-Nonachlor WW. 

J. 4,4'-DDE T. gamma-Chlordane DD. 2,4'-DDE NN. cis-Heptachlor epoxide xx. 

Notes:. ____________________________________________________ _ 

COMPDLIST-3S.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
What type of initial calibration verification calculation was performed? ~%D or %R 
~·N/A --

Was an initial calibration verification standard analyzed after each ICAL for each instrument? 
''\ N NIA Did the initial calibration verification standards meet the %D / %R validation criteria of <20.0% / 80-120%? 
, ....... 

~ %D 
# Date Standard ID Colum Compound (Limit :s: 20.0) Associated Samples 

ae,Aol.,,,, s-i :f'O 11, - re 1/4 L(1/ ~~ ~, .o Kn Tlt,-..\, 
"-= ./ 

ICV-8081_2.wpd 

Page:_,_of_l 

Reviewer:~ 
2nd Reviewer:~ 

Qualifications 

'J /v-.'1 /is.. 
I _,,...t_ ~ Prii. &, J 
'- I 

I / 



LDC#: 

METHOD: HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
vel IV/D Only 

~as,.:...,:........:..;:N,.,_/A~ Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
N N/A Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 

Y N N/A Did the percent difference of detected compounds between two columns./detectors .:5.40%? 
If I f d' b 11 no, p ease see in mgs e ow. 

# Compound Name Sample ID 
~D Between Two Columns/Detectors 

Limit f< 40%) 

i.e, I 1-'o, I 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA%RPD2col_r1 .wpd 

Page: _J_ot_j_ 

Reviewer: JVG 
2nd Reviewer: Q.c:::::: 

Qualifications 

J ~,-ls /4 



LDC Report# 48680F4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August10,2020 

Metals 

Stage 2B 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0157 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-SC148C 20F0157-01 Sediment 
LDW20-SC155B 20F0157-02 Sediment 
LDW20-SC166C 20F0157-03 Sediment 
LDW20-SC208B 20F0157-04 Sediment 
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Collection 
Date 

06/08/20 
06/08/20 
06/08/20 
06/08/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

Arsenic, Cadmium, Chromium, Copper, Lead, Silver, and Zinc by Environmental 
Protection Agency (EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7471 B 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

Although the low level check standard exceeded QC limits for arsenic, no data was 
qualified since all associated results were greater than 2X the reporting limit. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Maximum Associated 
Blank ID Analvte Concentration Samples 

PB (prep blank) Zinc 2.3 mg/Kg All samples in SDG 20F0157 

ICB/CCB Arsenic 0.028 ug/L LDW20-SC166C 

Data qualification by the laboratory blanks was based on the maximum contaminant 
concentration in the laboratory blanks in the analysis of each analyte. The sample 
concentrations were either not detected or were significantly greater than the 
concentrations found in the associated laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 
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VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

ICP-MS was not utilized in this SDG. 

XIII. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Metals - Data Qualification Summary - SDG 20F0157 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Metals - Laboratory Blank Data Qualification Summary - SDG 20F0157 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Metals - Field Blank Data Qualification Summary - SDG 20F0157 

No Sample Data Qualified in this SDG 
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LDC #: 48680F4a 
SDG #: 20F0157 

VALIDATION COMPLETENESS WORKSHEET 
Stage 2B 

Laboratory: Analytical Resources, Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7471 B) 

Date: 7/30/20 
Page:_1 _of_1 _ 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findinas worksheets. 

Validation Area Comments 

I. Samele receiet/Technical holdina times A/A 

II. ICP/MSTune A 

Ill. Instrument Calibration SW 

IV. ICP Interference Check Sample (ICS) Analvsis A 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 'l 

Laboratorv Blanks 

Field Blanks 

Matrix Seike/Matrix Seike Duelicates 

Duplicate samele analvsis 

Serial Dilution 

Laboratorv control samples 

Field Duelicates 

Internal Standard CICP-MS) 

Samele Result Verification 

Overall Assessment of Data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC148C 

LDW20-SC1558 

LDW20-SC166C 

LDW20-SC208B 

SW 

N 

N non-client sample used 

N 

N 

A LCS/SRM 

N 

N 

N 

A 

ND= No compounds detected 
R= Rinsate 
FB = Field blank 

D= Duplicate 
TB = Trip blank 
EB = Equipment blank 

lab ID 

20F0157-01 

20F0157-02 

20F0157-03 

20F0157-04 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Notes: __________________________________________ _ 
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LDC #: 48680F4a VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 
1,2,3,4 Cr,Pb,Ag,As,Cd,Cu,Zn,Hg 

Analysis Method 

l'CP ICP-MS 
CVAA 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680F4a VALIDATION FINDINGS WORKSHEETS 

Low Level Calibration Check 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Page 1 of 1 

Reviewer: ATL 

All low level calibration check standards were performed at the required frequency and were within the acceptance limits with the following 

exceptions: 

%R 
Date Time Calibration ID Analyte %R Limits Associated Samples Qualification* Det/ND 

6/22/2020 14:01 SIF0327-CRL1 As 142 70-130 1,2,4 no qual det > 2x RL 

Comments: *Only results that are non-detect or <2X the reporting limit require qualification. 



LDC #: 48680F4a VALIDATION FINDINGS WORKSHEETS 

Calibration 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

All initial calibration verifications (ICVs) and continuing calibration verifications {CCVs) were performed at the required frequency and were 

within the acceptance limits with the following exceptions: 

%R Associated 
Date Time Calibration ID Analyte %R Limits Samples Qualification Det/ND 

6/22/2020 14:29 SIF0327-HCV2 Zn 87.7 90-110 1,2,4 
no qua I (samples were analyzed below 
l("AI r:.inn,.\ Det 

Comments: 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680F4a VALIDATION FINDINGS WORKSHEET 

laboratory Blank Contamination (PB/ICB/CCB) 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted: mg/kg Associated Samples: all 

Sample Identification 

Maximum 

Analyte 
PB 

ICB/CCB 
Action 

(mg/kg) Level 
(ug/L) 

Zn 2.3 

Sample Concentration, unless otherwise noted: mg/kg Associated Samples: 3 

Sample Identification 

Maximum 

Analyte 
PB 

ICB/CCB 
Action 

(mg/kg) Level 
(ug/L) 

As 0.028 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is 

established at SX the highest ICB, CCB, or PB concentration. 

Page 1 of 1 

Reviewer: ATL 



LDC Report# 48680F6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 10, 2020 

Wet Chemistry 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0157 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-SC148C 20F0157-01 Sediment 
LDW20-SC1558 20F0157-02 Sediment 
LDW20-SC166C 20F0157-03 Sediment 
LDW20-SC2088 20F0157-04 Sediment 
LDW20-SC148CDUP 20F0157-01 DUP Sediment 
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Collection 
Date 
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06/08/20 
06/08/20 
06/08/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample( s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 
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X. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 

4 
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Duwamish AOC4 
Wet Chemistry - Data Qualification Summary - SDG 20F0157 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 20F0157 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 20F0157 

No Sample Data Qualified in this SDG 
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LDC #: 48680F6 
SDG #: 20F0157 

VALIDATION COMPLETENESS WORKSHEET 
Stage 2B 

Laboratory: Analytical Resources, Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A). Total Solids (SM 2540G) 

Date: 7/30/20 
Page:_1 _of_1 _ 

Reviewer: A~ 
2nd Reviewer=-==---

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
rd r f' d" k h t va I a I0n rn mos wor s ee s. 

Validation Area 

I. Sample receipt/Technical holdino times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratorv Blanks 

V Field blanks 

VI. Matrix Spike/Matrix Spike Duplicates 

VII. Duplicate sample analysis 

VIII. Laboratorv control samples 

IX. Field duolicates 

X. Samole result verification 

XI. overall assessment of data 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1 0: 

N = Not provided/applicable 
SW = See worksheet 

Cllent ID 

LDW20-SC148C 

LDW20-SC155B 

LDW20-SC166C 

LDW20-SC208B 

LDW20-SC148CDUP 

A/A 

A 

A 

A 

N 

N cs 

A 5 

A LCS/SRM 

N 

N 

A 

ND= No compounds detected 
R = Rinsate 
FB = Field blank 

Comments 

D= Duplicate 
TB = Trip blank 
EB = Equipment blank 

lab ID 

20F0157-01 

20F0157-02 

20F0157-03 

20F0157-04 

20F0157-01 DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Sediment 06/08/20 

Notes:_· ________________________________________ _ 

V:\An\LDC # 48680\48680F6W.wod 1 



LDC #: 48680F6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

1 to 4 TS, TOC 

Page 1 of 1 

Reviewer: ATL 



LDC Report# 48680F21 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 10, 2020 

Polychlorinated Dioxins/Dibenzofurans 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0157 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-SC2088 20F0157-04 Sediment 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial 
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the 
USEPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data 
Review (April 2016). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been qualified. 
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3, 7 ,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25%. 

The static resolving power was at least 10,000 (10% valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
unlabeled compounds and less than or equal to 35.0% for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were within 
the QC limits for unlabeled compounds and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for unlabeled compounds 
and labeled compounds with the following exceptions: 

Concentration Associated Affected 
Date Compound (Limits) Samples Compound Flag 

06/25/20 13C12-1,2,3,4,7,8,9-HpCDF 73.9 ng/ml (77-129) All samples in SDG 1,2,3,4, 7,8,9-HpCDF J (all detects) 
20F0157 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

V. Laboratory Blanks 

. 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks with the following exceptions: 
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Extraction Associated 
Blank ID Date Compound Concentration Samples 

BIF0465-BLK1 06/22/20 1,2,3,7,8-PeCDD 0.175 ng/Kg All samples in SDG 
2,3,4,6, 7,8-HxCDF 0.0946 ng/Kg 20F0157 
1,2,3,4,6, 7,8-HpCDF 0.166 ng/Kg 
OCDF 0.521 ng/Kg 
OCDD 1.32 ng/Kg 
Total PeCDD 0.175 ng/Kg 
Total HpCDF 0.166 ng/Kg 

Sample concentrations were compared to concentrations detected in the laboratory blanks. 
The sample concentrations were either not detected or were significantly greater than the 
concentrations found in the associated laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Ongoing Precision Recovery/Standard Reference Materials 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The results 
were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Labeled Compounds 

All percent recoveries (%R) for labeled compounds used to quantitate target compounds 
were within QC limits. 

XI. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 
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I Samele I Comeound 

All samples in SDG 20F0157 All compounds reported as estimated maximum 
possible concentration (EMPC). 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 2B validation. 

XIV. Overall Assessment of Data 

I Flag I AorP I 
J (all detects) A 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

Due to continuing calibration concentration and compounds reported as EMPC, data were 
qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans-Data Qualification Summary-SDG 20F0157 

I Samele I Comeound I Flag I AorP I Reason I 
LDW20-SC208B 1,2,3,4,7,8,9-HpCDF J ( all detects) p Continuing calibration 

(concentration) 

LDW20-SC208B All compounds reported as J (all detects) A Compound quantitation 
estimated maximum possible (EMPC) 
concentration (EMPC). 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 20F0157 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 20F0157 

No Sample Data Qualified in this SDG 
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LDC #: 48680F21 
SDG #: 20F0157 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date: 08/07/20 
Page:_1_of_1_ 

Reviewer: J~ 
2nd Reviewer:_ ..... ~_ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatiao Area I I Comments 

I. Sample receiot/Technical holdina times A/A 

II. HRGC/HRMS Instrument oerformance check A 

Ill. Initial calibration/lCV 

IV. Continuing calibration 

V. Laboratory Blanks 

VI. Field blanks 

VII. Matrix spike/Matrix spike duolicates 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Labeled Compounds 

XI. Comoound auantitation RULOQ/LODs 

XII. Taraet compound identification 

XIII. Svstem performance 

XIV. Overall assessment of data 

Note: A= Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

11n 

Notes· 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SC208B 

BIF0465-BLK1 

A/A ICAL < 20/35% 

SW CCV~ QC Limits 

SW 

N 

N 

A 

N 

A 

N 

N 

N 

A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

OPR, SRM 

EMPC = Jdets/A 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0157-04 

C:\Users\jgo\Desktop\48680 dioxins\48680F21\1 48680F21W.wpd 1 

ICV ~ QC Limits 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/08/20 

I 



VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B) 

A. 2,3,7,8-TCDD F. 1,2,3,4,6,7,8-HpCDD K. 1,2,3,4, 7,8-HxCDF P. 1,2,3,4,7,8,9-HpCDF u. Total HpCDD 

B. 1,2,3,7,8-PeCDD G.OCDD L. 1,2,3,6, 7,8-HXCDF Q.OCDF V. Total TCDF 

C. 1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HXCDF R. Total TCDD W. Total PeCDF 

D. 1,2,3,6,7,8-HXCDD I. 1,2,3,7,8-PeCDF N. 1,2,3,7,8,9-HXCDF S. Total PeCDD X. Total HXCDF 

E. 1,2,3,7,8,9-HXCDD J. 2,3,4,7,8-PeCDF 0. 1,2,3,4,6,7,8-HoCDF T. Total HXCDD Y. Total HoCDF 

Notes: ____________________________________________________ _ 

COMPNDList.wpd 



LDC#: 48680F21 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
::J..... Was a routine calibration performed at the beginning of each 12 hour period? 
..N. Were all concentrations within method QC limits for unlabeled and labeled compounds? 
Y Did all routine calibration standards meet the Ion Abundance Ratio criteria? 

Finding Ion 
# Date Standard ID Comoound Conc:na/mL (Limits) Abundance Ratio Associated Samoles 

06/25/20 SIF0380-ICV1 13C12-P 73.9 (77-129) All (Det) 

2 48680F21 ccv.wpd 

Page:_1_of_1_ 

Reviewer:~ 
2nd Reviewer:~ 

Qualifications 

J/UJ/P (Qual P) 



LDC#: 48680F21 VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
::t_ Were all samples associated with a method blank? 
::t_ Was a method blank performed for each matrix and whenever a sample extraction was performed? 
::t.... Was the method blank contaminated? 

Page _1_of_1_ 

Reviewer: J~ 
2nd Reviewer: ___ _ 

Blank extraction date: 06/22/20 Blank analysis date: 06/25/20 Associated samples:. ______ A ___ ll _ _._{> .... 5 .... X_.) __ _ 
C 'ts /K one. uni : na .. a lliiil manklD 

SamnlA ,.., .. .. -.. ... 
BIF0465-BLK1 (5x) 

B 0.175 0.88 

M 0.0946* 0.47 

0 0.166 0.83 

Q 0.521* 2.61 

G 1.32 6.60 

s 0.175 0.88 

IV 01= n A"I 

*EMPC 
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LDC Report# 48680G2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August7,2020 

Semivolatiles 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0186 

Laboratory Sample 
Sample Identification Identification . Matrix 

LDW20-IT379 20F0186-05 Sediment 
LDW20-IT379DL 20F0186-05DL Sediment 
LDW20-IT379FD 20F0186-06 Sediment 
LDW20-IT379FDDL 20F0186-06DL Sediment 
LDW20-IT379MS 20F0186-05MS Sediment 
LDW20-IT379MSD 20F0186-05MSD Sediment 
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Date 
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06/09/20 
06/09/20 
06/09/20 
06/09/20 
06/09/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 7.0°C and 12.4°C upon receipt 
by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 
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Extraction Associated 
Blank ID Date Compound Concentration Samples 

BIF0656-BLK1 06/23/20 Phenol 8.5 ug/Kg All samples in SDG 
20F0186 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
than the concentrations found in the associated laboratory blanks with the following 
exceptions: 

Sample Compound 

LDW20-IT379 Phenol 

LDW20-IT379FD Phenol 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Reported Modified Final 
Concentration Concentration 

16.0 ug/Kg 16.0U ug/Kg 

14.0 ug/Kg 14.0U ug/Kg 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD(%R) 
{Associated Samples) Compound (Limits} (Limits} Flaa AorP 

LDW20-IT379MS/MSD Acenaphthene 139 (45-120) - J (all detects) A 
(LDW20-IT379 Dibenzofuran - 162 (43-120) J (all detects) 
LDW20-IT379DL) Fluorene 132 (45-120) - J (all detects) 

Anthracene 224 (45-120) 1430 (45-120) J (all detects) 
Benzo(a)anthracene 341 (49-120) 2450 (49-120) J (all detects) 
Chrysene 361 (47-120) 2260 (47-120) J (all detects) 
Benzofluoranthenes, total 244 (30-160) 1500 (30-160) J (all detects) 
Benzo(a)pyrene 317 (42-120) 2160 (42-120) J (all detects) 
lndeno(1,2,3-cd)pyrene 179 (42-123) 740 (42-123) J (all detects) 
Dibenzo(a,h)anthracene - 471 (30-133) J (all detects) 
Benzo(g,h,i)perylene 198 (38-126) 756 (38-126) J (all detects) 
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For LOW20-IT379MS/MSO, no data were qualified for fluoranthene, phenanthrene, and 
pyrene percent recoveries (%R) and relative percent differences (RPO) outside the QC 
limits since the parent sample results were greater than 4X the spike concentration. 

Relative percent differences (RPO) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Compound (Limits) Flaa AorP 

LDW20-IT379MS/MSD Acenaphthene 38.4 (:530) J (all detects) A 
(LDW20-IT379 Dibenzofuran 37.5 (:530) J (all detects) 
LDW20-IT379DL) Fluorene 41.6 (:530) J (all detects) 

Anthracene 126 (:530) J (all detects) 
Benzo(a)anthracene 122 (:530) J ( all detects) 
Chrysene 112 (:530) J ( all detects) 
Benzofluoranthenes, total 116 (:530) J (all detects) 
Benzo(a)pyrene 120 (:530) J (all detects) 
lndeno(1,2,3-cd)pyrene 93.6 (:530) J (all detects) 
Dibenzo(a,h)anthracene 100 (:530) J (all detects) 
Benzo(g,h,i)perylene 87.3 (:530) J (all detects) 

IX. Laboratory Control Samples/ Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits with the following exceptions: 

Associated 
SRMID Compound %R(Limits) Samples Flaa AorP 

BIF0656-SRM1 Anthracene 55.9 (57-143) All samples in SDG J (all detects) p 
20F0186 

X. Field Duplicates 

Samples LOW20-IT379 and LOW20-IT379FO and samples LOW20-IT379OL and 
LOW20-IT379FOOL were identified as field duplicates. No results were detected in any 
of the s~mples with the following exceptions: 

Concentration (ua/Ka) 

Compound LDW20-IT379 LDW20-IT379FD RPD 

Phenol 16.0 14.0 13 

Naphthalene 29.7 53.0 56 

2-Methylnaphthalene 25.6 37.0 36 
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Concentration (ua/Kal 

Compound LDW20-IT379 LDW20-IT379F RPD 

Acenaphthylene 13.4 24.1 57 

Acenaphthene 252 246 2 

Dibenzofuran 74.2 123 49 

Fluorene 184 223 19 

Phenanthrene 2230 3030 30 

Anthracene 665 878 28 

Fluoranthene 3800 4170 9 

Pyrene 3720 4010 8 

Benzo(a)anthracene 1670 1820 9 

Chrysene 1900 2050 8 

Benzofluoranthenes, total 2130 2410 12 

Benzo(a)pyrene 1520 1690 11 

lndeno(1,2,3-cd)pyrene 702 759 8 

Dibenzo(a,h)anthracene 237 263 10 

Benzo(g, h, i)perylene 813 800 2 

Concentration (ua/Ka) 

Compound LDW20-IT379DL LDW20-IT379FDDL RPD 

Acenaphthene 258 257 0 

Dibenzofuran 68.1 121 56 

Fluorene 211 247 16 

Phenanthrene 2230 3010 30 

Anthracene 664 864 26 

6 
V:\LOGIN\WINDWARD\DUWAMISH\48680G2A_W13.DOC 



Concentrationlua/Ka) 

Comoound LDW20-IT379DL LDW20-IT379FDDL 

Fluoranthene 3930 4400 

Pyrene 3850 4210 

Benzo(a)anthracene 1670 1840 

Chrysene 1870 2070 

Benzofluoranthenes, total 2140 2380 

Benzo(a)pyrene 1510 1640 

lndeno(1,2,3-cd)pyrene 706 769 

Dibenzo(a,h)anthracene 235 325 

Benzo(g, h, i)perylene 733 831 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

Raw data were not reviewed for Stage 2B validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 2B validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 2B validation. 

XV. Overall Assessment of Data 

RPD 

11 

9 

10 

10 

11 

8 

9 

32 

13 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 
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Sample Compound Reason Flaa AorP 

LDW20-IT379 Phenanthrene Results exceeded calibration range. Not reportable A 
Fluoranthene 
Pyrene 

LDW20-IT379DL All compounds except Results from undiluted analyses were Not reportable A 
Phenanthrene more usable. 
Fluoranthene 
Pyrene 

LDW20-IT379FD Phenanthrene Results exceeded calibration range. Not reportable A 
Fluoranthene 
Pyrene 
Chrysene 

LDW20-IT379FDDL All compounds except Results from undiluted analyses were Not reportable A 
Phenanthrene more usable. 
Fluoranthene 
Pyrene 
Chrysene 

Due to MS/MSD %R and RPO and SRM %R, data were qualified as estimated in three 
samples. 

Due to laboratory blank contamination, data were qualified as not detected in two 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 20F0186 

Samole Comoound Flaa AorP Reason 

LDW20-IT379 Acenaphthene J (all detects) A Matrix spike/Matrix spike 
Dibenzofuran J ( all detects) duplicate (¾R) 
Fluorene J (all detects) 
Anthracene J (all detects) 
Benzo(a)anthracene J (all detects) 
Chrysene J (all detects) 
Benzofluoranthenes, total J (all detects) 
Benzo(a)pyrene J (all detects) 
lndeno(1,2,3-cd)pyrene J (all detects) 
Dibenzo(a,h)anthracene J ( all detects) 
Benzo(g, h, i)perylene J (all detects) 

LDW20-IT379 Acenaphthene J (all detects) A Matrix spike/Matrix spike 
Dibenzofuran J (all detects) duplicate (RPD) 
Fluorene J ( all detects) 
Anthracene J ( all detects) 
Benzo(a)anthracene J ( all detects) 
Chrysene J (all detects) 
Benzofluoranthenes, total J (all detects) 
Benzo(a)pyrene J (all detects) 
lndeno(1,2,3-cd)pyrene J (all detects) 
Dibenzo(a,h)anthracene J (all detects) 
Benzo(g,h,i)perylene J (all detects) 

LDW20-IT379 Anthracene J ( all detects) p Standard reference materials 
LDW20-IT379FD (%R) 

LDW20-IT379 Phenanthrene Not reportable A Overall assessment of data 
Fluoranthene 
Pyrene 

LDW20-IT379DL All compounds except Not reportable A Overall assessment of data 
Phenanthrene 
Fluoranthene 
Pyrene 

LDW20-IT379FD Phenanthrene Not reportable A Overall assessment of data 
Fluoranthene 
Pyrene 
Chrysene 

LDW20-IT379FDDL All compounds except Not reportable A Overall assessment of data 
Phenanthrene 
Fluoranthene 
Pyrene 
Chrysene 
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Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0186 

Modified Final 
Sample Compound Concentration AorP 

LDW20-IT379 Phenol 16.0U ug/Kg A 

LDW20-IT379FD Phenol 14.0U ug/Kg A 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0186 

No Sample Data Qualified in this SDG 
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LDC #: 48680G2a 

SDG #: 20F0186 

VALIDATION COMPLETENESS WORKSHEET 
Stage 2B 

Laboratory: Analytical Resources, Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E) 

Date:o4(~/~ 
Page:_l_ot_l 

Reviewer:~ ....... 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

'll - ■- - ... A ....... 

I. Sample receipt/Technical holdina times 

II. GC/MS Instrument performance check 

Ill. Initial calibration/lCV 

IV. Contil'll]ina calibration 

V. Laboratory Blanks 

VI. Field blanks 

VII. Surroaate SPikes 

VIII. Matrix srnke/Matrix srnke duplicates 

IX L.aboratorv control samples 

X Freid duplicates 

XI. Internal standards 

XII. Comoound auantitation RLJLOQJLODs 

XIII. Tamet COl1lDQUnd identification 

XIV. Svstem oerformance 

~- C>verall assessment of data 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

n 

Notes· 

N = Not provided/applicable 
SW= See worksheet 

Client ID 

LDW20-IT379 

LDW20-IT379~ f>l.. 

LDW20-IT379FD 

LDW20-IT379MS 

LDW20-IT379MSD 

;pi.. 

f!> r Po~ s"Tt,- hiJ,..J 
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ND = No compounds detected D = Duplicate SB=Source blank 
R = Rinsate TB = Trip blank OTHER: 
FB = Freid blank EB = Equipment blank 

LablD Matrix Date 

20F0186-05 Sediment 06/09J20 

20F0186-05REDt Sediment 06I09l20 

20F0186-06 Sediment 06I09l20 

20F0186-05MS Sediment 06/09J20 

20F0186-05MSD Sediment 06/09/20 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. N-Nitrosodiethylamine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine 8888. Benzo(a)lluoranthene 81. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. N-Nitrosomethylethylamine 

D. 1,3-Dichlorobenzene DD. Acenaphthylene DOD. Chrysene DDDD. cis/trans-Decalin D1. N-Nitrosomorpholine 

E. 1,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1 . N-Nitrosopyrrolidine 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)lluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)lluoranthene HHHH. 1-Methylphenanthrene H1. Pronamlde 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1,4-Dioxane 11. Methyl methanesulfonate 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. indeno(1,2,3-cd)pyrene JJJJ. Acetophenone J 1 . Ethyl methanesulfonate 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h}anthracene KKKK. Atrazine K1. o,o',o"-Triethylphosphorothioate 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i}perylene LLLL. Benzaldehyde L 1. n-Phenylene diamine 

M. lsophorone MM. 4-Chlorophenyl-phenyi ether MMM. Bis(2-Chioroisopropyl}ether MMMM. Caprolactam M1. 1,4-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenoi N1. N-Nitro-o-toiuidine 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 1,2-Diphenylhydrazine 01. 1,3,5-Trinitrobenzene 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzene 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methyiphenol 01. 4-Aminobiphenyl 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether ARR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R1. 2-Naphthylamine 

S. Naphthalene SS. Hexachiorobenzene SSS. Benzidine SSSS. 2/3-Dimetl'lyldibenzothiophene (4MDT) S1. Triphenylene 

T. 4-Chioroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. Octachlorostyrene 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene UUUU .. 2,3,4,6-Tetrachlorophenoi U1. Famphur 

V. 4-Chloro-3-methylphenol W. Anthracene VW.Benzonaphthothiophene WW. 1,2,4,5-Tetrachlorobenzene V1. 1,4-phenylenediamine 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e}pyrene WWWW .. 2-Picoline W1. Methapyrilene 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthaiate XXX. 2,6-Dimethylnaphthalene XXXX. 3-Methylcholanthrene X1. Pentachloroethane 

Y. 2,4,6-Trichlorophenol VY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethylamlne Y1. 3,3'-Dlmethylbenzidine 

Z. 2,4,5-Trichlorophenol 22. Pyrene ZZZ. Perviene ZZZZ. Hexachloropropene 21. o-Toluidine 

COMPNDL_SVOA long list.wpd 



LDC#: __ <{'_~_~ C,2,,v 

METHOD: GC/MS BNA (EPA SW 846 Method 8270,j 

VALIDATION FINDINGS WORKSHEET 
Blanks 

P.lease see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
N N/A Was a method blank analyzed for each matrix? 

Y N N/A Was a method blank analyzed for each concentration preparation level? 
N N/A Was a method blank associated with every sample? 
N N/A Was the bla?k c::1aminated? If yes, please see ~a!ation below. 

ank extraction d;ie: oe, f-2"1 ~ Blank analysis date: O<i, 12:'!- & .,4 rJ 
Cone. units: &.\O\ ~ Associated Samples: 

~ BlanklD 

6t'f6',~ ... ~ '.L(.1- 1 ? 

is l~.olu 1.f.o /4 

Blank extraction date: ___ Blank analysis date: __ _ 
C ~ A one. um : ssoc1a e . t d S amoes: 

...... Blank ID 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Page:_! of_)_ 

Reviewer: JVG 
2nd Reviewer: Qk?'" 

Common contaminants such as the phthalates and TICs noted above that were detected in samples within ten times the associated method blank concentration were qualified as not detected, "U". Other 
contaminants within five times the method blank concentration were also qualified as not detected, "U". 

BLANKS.wpd 



METHOD: GC/MS BNA (EPA SW 846 Method 8270¥ 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:---4-of _J_ 
Reviewer:~ 

2nd Reviewer:----blJ.=:::::-

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
N NIA Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 

.r:>M N/A 
associated MS/MSD. Soil I Water. 
Was a MS/MSD analyzed every 20 samples of each matrix? 

'r'C N )N/A Were the MS/MSD oercent recoveries (%R) and the relative oercent differences (RPD) within the QC limits? 

MS MSD 
,Ii Date MS/MSDID Comnound %RCLimits) %RCLimits) RPO (Limits) Associated Samnles Qualifications 

4 /~ St~ 4t-l-l-,,1,._J ) ( ) ( ) I. 2. rv,.-, «.u-.c. _J_ • 1 

( ) ( ) ( ) (A--1l h.a1-, 
( ) ( ) { l ' / 

( ) ( ) { ) 

{ ) { ) { ) 

( ) ( ) { ) 

( ) { ) ( ) 

{ ) ( ) { ) 

( ) ( ) { ) 

( ) ( ) { ) 

( ) { ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) { ) 

( ) ( ) { ) 

( ) ( ) ( ) 

( ) { ) ( l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) { ) 

( ) { ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

{ ) ( ) ( ) 

MSD.wpd 



• 
Laboratory: 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

MS I MS DUPLICATE RECOVERY 
EPA8270E 

Anal)1ical Resources, Inc. SDG: 

LDW20-IT379 

20F0186 

Client: Anchor OEA, LLC Project: Lower Duwamish AOC4 

Matrix: Solid Analyzed: 06/27/20 14:34 

Batch: BIF0656 Laboratory ID: BIF0656-MSI 

Preparation: EPA3546 (Microwave) Sequence Name: Matrix SRike 

Initial/Final: 13.21 g/ 1 mL Source Sample: LDW20-IT379 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND (ug/kgdry) (ug/kgdry) Q (ug/kgdry) Q REC.# REC. 

Phenol 500 16.0 J 367 70.2 34 - 120 

4-Methylphenol 500 ND u 397 79.4 29- 120 

Naphthalene 500 29.7 422 78.4 43 -120 

2-Methylnaphthalene 500 25.6 439 82.7 43 - 120 

Acenaphthylene 500 13.4 J 407 78.6 42 - 120 

Dimethylphthalate 500 ND u 408 81.6 43 - 120 

Acenaphthene Gt; 500 252 947 * 139 * 45 - 120 

Dibenzofuran 500 74.2 606 106 43 - 120 

Fluorene 1-JIJ 500 184 843 * 132 * 45 - 120 

Phenanthrene lArA 500 2230 E 5300 *, E 614 * 49 - 120 

Anthracene vv 500 665 1780 * 224 * 45 - 120 

Fluoranthene yy 500 3800 E 6780 *,E 597 * 53 - 120 

Pyrene iz. 500 3720 E 6680 *,E 591 * 48 - 121 

Butylbenzylphthalate 500 ND u 403 80.5 45 - 132 

Benzo( a)anthracene CCv 500 1670 3380 *,E 341 * 49 - 120 

Chrysene 1)1)D 500 1900 3700 *,E 361 * 47 - 120 

bis(2-Ethylhexyl)phthalate 500 ND u 390 77.9 34- 130 

Benzofluoranthenes, Total A2,. 1000 2130 4570 *,E 244 * 30 - 160 

Benzo( a)pyrene rrr 500 1520 3100 *,E 317 * 42 - 120 

lndeno(l ,2,3-cd)pyrene J"JJ 500 702 1600 * 179 * 42 - 123 

Dibenzo(a,h)anthracene 500 237 864 125 30 - 133 

Benzo(g,h,i)perylene I., f...L, 500 813 1800 * 198 * 38 - 126 

* Values outside of QC limits 

253 of4360 
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• Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

MS I MS DUPLICATE RECOVERY 
EPA8270E 

Laboratory: Anal:y!ical Resources, Inc. SDG: 

Client: Anchor OEA, LLC Project: 

Matrix: Solid Analyzed: 

Batch: BIF0656 Laboratory ID: 

Preparation: EPA3546 (Microwave} Sequence Name: 

Initial/Final: 13.21 g/ 1 mL Source Sample: 

SPIKE MSD MSD 
ADDED CONCENTRATION % 

COMPOUND (ug/kgdry) (ug/kgdry) Q REC.# 

Phenol 500 386 74.0 

4-Methylphenol 500 413 82.6 

Naphthalene 500 443 82.6 

2-Methylnaphthalene 500 457 86.2 

Acenaphthylene 500 433 83.9 

Dimethylphthalate 500 417 83.3 

Acenaphthene GG 500 642 * 78.0 

Dibenzofuran r.f 500 887 * 162 

Fluorene 1/N 500 553 * 73.7 

Phenanthrene U(A 500 24200 *,E 4400 

Anthracene vv 500 7840 *,E 1430 

Fluoranthene YY 500 23300 *,E 3890 

Pyrene tz_ 500 21100 *,E 3480 

Butylbenzylphthalate 500 414 82.8 

Benzo( a)anthracene UC/ 500 13900 *,E 2450 

Chrysene bvn 500 13200 *,E 2260 
-

bis(2-Ethylhexyl)phthalate 500 450 90.0 

Benzofluoranthenes, Total Az 1000 17100 *,E 1500 

Benzo(a)pyrene .trr. 500 12300 *,E 2160 

Indeno(l,2,3-cd)pyrene JJS 500 4400 *,E 740 

Dibenzo(a,h)anthracene l<K.k. 500 2590 *,E 471 

Benzo(g,h,i)perylene l,...L,L,, 500 4590 *,E 756 

* Values outside of QC limits 

LDW20-IT379 

20F0186 

Lower Duwamish AOC4 

06/27/20 15:10 

BIF0656-MSD1 

Matrix S11ike Du11 

LDW20-IT379 

QC LIMITS 
% 

RPD# RPD REC. ! ~ 1 
4.96 30 34 - 120 

4.04 30 29-120 

4.88 30 43 - 120 

3.93 30 43 - 120 

6.26 30 42 - 120 

2.09 30 43 - 120 

38.4 * 30 45 - 120 ..:r. 
* 37.5 * 30 43 - 120 ~ ~I,{ 

41.6 * 30 45 - 120 

* 128 * 30 49 - 120 ~ 

* 126 * 30 45 - 120 ,T.~. 

* llO * 30 53 - 120 ~ 
* 104 * 30 48 - 121 t 

2.83 30 45 - 132 

* 122 * 30 49 - 120 ui r * 112 * 30 47 - 120 

14.4 30 34 - 130 

* 116 * 30 30 - 160 cr ~ -; 
* 120 * 30 42 - 120 

* 93.6 * 30 42 - 123 

* 100 * 30 30 - 133 

* 87.3 * 30 38 - 126 II 
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LDC#: 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) (s J{ f'1 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

r: LCS LCSD 
LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samoles 

e i. Fo,5' 1:..!'"h11 vv ~-Cf { ;7 ... 14~ ( ) ( ) .An ( P~.+ 7 
( ) ( ) ( ) 

\.. / 

( ) ( ) ( ) 

{ ) ( ) ( ) 

( ) ( ) ( ) 

( ) { ) ( ) 

( ) ( ) ( ) 

( ) { ) ( ) 

( l ( l ( \ 

( ) ( ) { ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) { ) 

( ) { ) ( ) 

( ) { ) { ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( \ I \ ( \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) { ) 

( ) { ) { ) 

( ) ( ) ( ) 

{ ) ( ) ( ) 

( ) ( ) ( l 

LCSLCSD.wpd 

Page: ---\-Of-l. 
Reviewer:~ 

2nd Reviewer:~ 

Qualifications 
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LDC#: 4868002a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

~"THOD: GCMS fNOA (EPA SW 846 Method 8270E) 
~ NA Were field duplicate pairs identified in this SDG? 

v 'ii' NA Were target analytes detected in the field duplicate pairs? 

I I 
Concentration (ug/Kg) 

I Compound 1 3 

A 16.0 14.0 

s 29.7 53.0 

w 25.6 37.0 

DO 13.4 24.1 

GG 252 246 

JJ 74.2 123 

NN 184 223 

uu 2230 3030 

w 665 878 

VY 3800 4170 

u. 3720 4010 

CCC 1670 1820 

DOD 1900 2050 

A2 2130 2410 

Ill 1520 1690 

JJJ 702 759 

KKK 237 263 

LLL 813 .AM 

I I 
Concentration (ug/Kg) 

I Compound 2 6 

GG 258 257 

JJ 68.1 121 

NN 211 247 

uu 2230 3010 

w 664 864 

VY 3930 4400 

u. 3850 4210 

CCC 1670 1840 

ODD 1870 2070 

A2 2140 2380 

Ill 1510 1640 

JJJ 706 769 

KKK 235 325 

LLL 733 831 

V:\Josephine\FIELD DUPLICATES\48680G2a windward duwamish.wpd 
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Page:_1_of_j_ 
Reviewer: JVG 

2nd Reviewer: C2 
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LDC#: 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 

Page: _I of_1 _ 
Reviewer: JVN--_..,.,, 

2nd Reviewer: ---111\i-2-=----

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

QN N/A Was the overall quality and usability of the data acceptable? 

# Date Samnle ID Compound Findina Qualifications 

' UL,,{ 1'1 z.z_ )" 4c) r-~w t,.1(2... I A 
I 

~ All exce.,rt ~ (Jve,; r71;/ . 

~ ),,f IJ '/'/ "Z.2. PVD 7 ~, r~,.j 
f 

, 

4 A-n .t'}(~ etb~ t'f il I/ 
' 

Comments: _______________________________________________ _ 
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LDC Report# 48680G2b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August?,2020 

Semivolatiles 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0109 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-IT379 20F0186-05 Sediment 
LDW20-IT379FD 20F0186-06 Sediment 
LDW20-IT379MS 20F0186-05MS Sediment 
LDW20-IT379MSD 20F0186-05MSD Sediment 

1 
V:\LOGIN\WINDWARD\DUWAMISH\48680G2B_W13.DOC 

Collection 
Date 

06/09/20 
06/09/20 
06/09/20 
06/09/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E in Selected Ion Monitoring (SIM) mode 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 12.4°C and 7.0°C upon receipt 
by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds with the following exceptions: 

Associated 
Date Compound %D Samples Flaa AorP 

06/26/20 N-Nitrosodiphenylamine 65.7 All samples in SDG UJ (all non-detects) A 
20F0109 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 

3 
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Associated 
Date Compound %D Samples Flaa AorP 

06/27/20 Benzoic acid 22.9 All samples in SDG J (all detects) A 
20F0109 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Compound Concentration Samples 

BIF0656-BLK2 06/23/20 1,4-Dichlorobenzene 1.1 ug/Kg All samples in SDG 20F0109 
1,2-Dichlorobenzene 1.0 ug/Kg 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
than the concentrations found in the associated laboratory blanks with the following 
exceptions: 

Sample Compound 

LDW20-IT379 1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

LDW20-IT379FD 1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Reported Modified Final JI 
Concentration Concentration 

2.5 ug/Kg 2.5U ug/Kg 
1.6 ug/Kg 1.6U ug/Kg 

1.9 ug/Kg 1.9U ug/Kg 
0.9 ug/Kg 0.9U ug/Kg 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

4 
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IX. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

X. Field Duplicates 

Samples LDW20-IT379 and LDW20-IT379FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (ua/Ka) 

Compound LDW20-IT379 LDW20-IT379FD 

1 ,4-Dichlorobenzene 2.5 1.9 

1,2-Dichlorobenzene 1.6 0.9 

Benzyl alcohol 6.2 6.7 

Benzoic acid 65.9 73.8 

2,4-Dimethylphenol 2.8 2.4 

1,2,4-Trichlorobenzene 4.1 5.0U 

Pentachlorophenol 8.4 3.1 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

Raw data were not reviewed for Stage 2B validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 2B validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 2B validation. 

5 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV %D and continuing calibration %D, data were qualified as estimated in two 
samples. 

Due to laboratory blank contamination, data were qualified as not detected in two 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

6 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 20F0109 

Sample Compound Flag AorP Reason 

LDW20-IT379 N-Nitrosodiphenylamine UJ (all non-detects) A Initial calibration 
LDW20-IT379FD verification (%D) 

LDW20-IT379 Benzoic acid J ( all detects) A Continuing calibration 
LDW20-IT379FD (%D) 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary-SDG 20F0109 

Modified Final 
Sample Compound Concentration AorP 

LDW20-IT379 1,4-Dichlorobenzene 2.5U ug/Kg A 
1,2-Dichlorobenzene 1.6U ug/Kg 

LDW20-IT379FD 1,4-Dichlorobenzene 1.9U ug/Kg A 
1,2-Dichlorobenzene 0.9U ug/Kg 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0109 

No Sample Data Qualified in this SDG 

7 
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LDC #: 48680G2b 
SDG #: 20F0186 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc. 

Svq,. 
METHOD: GC/MS ~l~n1,1slea1r At:ar:i:iatic HydFOearbo11s (EPA SW 846 Method 8270E-SIM) 

Date: ~,/4, /4o 
Page:_\ of_l 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

\/.,..,_._._, __ Ara.,. 

I. Sample receipt/Technical holding times 

II. GC/MS Instrument performance check 

Ill. Initial calibration/lCV 

IV. Contlnuina calibration 

V. Laboratorv Blanks 

VI. Field blanks 

VII. Surroaate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratorv control samples 

X. Field duplicates 

XI. Internal standards 

XII. Compound auantitation RULOQ/LODs 

XIII. Target comoound identification 

XIV. System performance 

xv. Overall assessment of data 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

la 

Notes· 

+ 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT379 

LDW20-IT379FD 

LDW20-IT379MS 

LDW20-IT379MSD 

ff>:t:: Fu~~- /a/t-k."l-' 

L:\Windward\Duwamish\48680G2bW.wpd 

• - ,_ 
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SW 
f.j 

\ 
~ 
j~ u:s s~M 

SfAI .P - 1/-,... 
fl 

N 

N 

N 

A 
ND= No compounds detected 
R = Rinsate 

D = Duplicate 
TB= Trip blank 

r' lvJ ~ ~ol_,. 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Lab ID Matrix Date 

20F0186-05 Sediment 06/09/20 

20F0186-06 Sediment 06/09/20 

20F0186-05MS Sediment 06/09/20 

20F0186-05MSD Sediment 06/09/20 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate AAAA. Dibenzothiophene A1. N-Nitrosodiethylamine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. N-Nitrosomethylethylamine 

D. 1,3-Dichlorobenzene DD. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin D1. N-Nitrosomorpholine 

E. 1.4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolidine 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1,4-Dioxane 11. Methyl methanesulfonate 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. Ethyl methanesulfonate 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. o,o',o"-Triethylphosphorothioate 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. n-Phenylene diamine 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1,4-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. N-Nitro-o-toluidine 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 1,2-Diphenylhydrazine 01. 1,3,5-Trinitrobenzene 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzene 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 4.Aminobiphenyl 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R1. 2-Naphthylamine 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. Triphenylene 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. Octachlorostyrene 

U. Hexachlorobutadiene UU. Phenanthrene UUU. Benzo(b)thiophene UUUU .• 2,3,4,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol W. Anthracene VVV.Benzonaphthothiophene WVV. 1,2,4,5-Tetrachlorobenzene V1. 1,4-phenylenediamine 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene wwww .. 2-Picoline W1. Methapyrilene 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. 3-Methylcholanthrene X1. Pentachloroethane 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethylamine Y1. 3,3'-Dimethylbenzidine 

Z. 2,4,5-Trichlorophenol Z.Z.. Pyrene ZZ.Z.. Perylene Z.Z.Z.Z.. Hexachloropropene Z1. o-Toluidine 

COMPNDL_SVOA long list plus.wpd 



Loe #:. __ tf_rt,_so G'J, 

METHOD: GC/MS ~EPA SW 846 Method a21of-s1M) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N/A Was an initial calibration verification standard analyzed after each ICAL for each instrument? 

~ N 'NtA Were all %D within the validation criteria of ~/30% %D ? 
'-"' 

Flnding%D 
# Date Standard ID Compound (Limit: ~,yfao%) Associated Samples 

f)fA lz., /2n SI. F b~C::,~- ~CV~ 0./.J.. ,~.7 All ( t,tt>) 
f 

ICVsvoa.wpd 

Page:_L ot_l_ 
Reviewer: ~ 

2nd Reviewer:___,~:::::,c;,.-

Qualifications 
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.tV711\- ~ 
METHOD: GC/MS PfuT(EPA SW 846 Method 8270_0':SIM) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

~e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
NIA Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 

Y J<J\N/A Were percent differences (%D) ::=;;20 % and relative response factors (RRF) within the method criteria? 
V 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit) Associated Samples 

°"12..7 ho NTr 4 -i-oo 6>270'?<5 p~p tf .. " .ft(\ ( J>-e+) 
,,.. 

CONCAL.wpd 

Page:_J_ of_J_ 
Reviewer:~ 

2nd Reviewer:~ 

Qualifications 
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.L. 

VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: GC/MS PAH (EPA SW 846 Method 8270D-SIM) 
ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Y N N/A Was a method blank analyzed for each matrix? 
Y N N/A Was a method blank analyzed for each concentration preparation level? 
Y N N/A Was a method blank associated with every sample? 
'r'l N N/A Was the blhk contaminated? If yes, please see q,i:lific~tion below. 

ank extraction date: a'- ~~ /1:0 Blank analysis date: o, '27 f2o 
Cone. units: UOI ~· Associated Samples: llllliiillll B~nklD I 

~r f oc, ~- &Ucz.. t ~ 

~ I. I 2. c; /4 \."i/U 
F J.o ,., / L Ol{/ l 

, 

Blank extraction date: ____ Blank analysis date: __ _ 
C "ts one. um : . t d S A ssocIa e amp1es: 

~r=~klD 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Page:_I of_l 

Reviewer:---W-
2nd Reviewer:--'=="=--

Common contaminants such as the phthalates and TICs noted above that were detected in samples within ten times the associated method blank concentration were qualified as not detected, "U". Other 
contaminants within five times the method blank concentration were also qualified as not detected, "U". 

RI 4Nl(C:::? \Aln,.. 



LDC#: 48680G2b VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

E D: GCMS SVOA (EPA SW 846 Method 8270E-SIM) 
Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

I I 
Concentration (ug/Kg) 

I Compound 1 2 

E 2.5 1.9 

F 1.6 0.9 

QQQ 6.2 6.7 

PPP 65.9 73.8 

0 2.8 2.4 

R 4.1 5.0U 

TT 8.4 3.1 

V:\Josephine\FIELD DUPLICATES\48680G2b windward duwamish.wpd 
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2nd Reviewer: ~ 
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LDC Report# 48680G3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 7, 2020 

Hexachlorobenzene 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0186 

Laboratory Sample 
Sample Identification Identification 

LDW20-IT379 20F0186-05 
LDW20-IT379FD 20F0186-06 
LDW20-IT379MS 20F0 186-05MS 
LDW20-IT379MSD 20F0186-05MSD 

1 
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Collection 
Matrix Date 

Sediment 06/09/20 
Sediment 06/09/20 
Sediment 06/09/20 
Sediment 06/09/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Hexachlorobenzene by Environmental Protection Agency (EPA) SW 846 Method 8081 B 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperature for samples in this SDG was reported at 12.4°C upon receipt by the 
laboratory. Since the samples were received the same day that they were collected, 
time did not allow for sufficient cooling of the samples, therefore no data were qualified. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-DDT and Endrin breakdowns (%8D) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0%. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0%. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0%. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

3 
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VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

Samples LDW20-IT379 and LDW20-IT379FD were identified as field duplicates. No 
results were detected in any of the samples. 

XI. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 

4 
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Duwamish AOC4 
Hexachlorobenzene - Data Qualification Summary - SDG 20F0186 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene - Laboratory Blank Data Qualification Summary - SDG 
20F0186 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene - Field Blank Data Qualification Summary - SDG 20F0186 

No Sample Data Qualified in this SDG 

5 
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LDC #: 48680G3a 
SDG #: 20F0186 

VALIDATION COMPLETENESS WORKSHEET 
Stage 2B 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Hexachlorobenzene (EPA SW846 Method 8081 B) 

Date: •S'/4-f/,o 
Page:_! of_l 

Reviewer:~-
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatioo Acea 

I. Sample receiot/Technical holdina times 

II. GC Instrument Performance Check 

Ill. Initial calibration/lCV 

IV. Continuing calibration 

V. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes /(5 
VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Comoound auantitation/RULOQ/LODs 

XII. Taraet compound identification 

XIII. Svstem Performance 

VI\/ t"I,•---" ,..f .. _._ 

Note: A = Acceptable 

1-

2 
3 

4 

5 

6 

7 

8 

9 

l•n 

Notes· -

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT379 

LDW20-IT379FD 

LDW20-IT379MS 

LDW20-IT379MSD 

lbT:P o~-bt-6 -L 
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' ~ 
ND 
N 

N 

N 

A 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

J) = 1/:z. 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

lab ID 

20F0186-05 

20F0186-06 

20F0186-05MS 

20F0186-05MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 
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LDC Report# 48680G3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August7,2020 

Polychlorinated Biphenyls 

Stage 2B 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0186 

Laboratory Sample 
Sample Identification Identification 

LDW20-IT356 20F0186-01 
LDW20-IT369 20F0186-02 
LDW20-IT372 20F0186-03 
LDW20-IT377 20F0186-04 
LDW20-IT379 20F0186-05 
LDW20-IT379FD 20F0186-06 
LDW20-IT356MS 20F0186-01 MS 
LDW20-IT356MSD 20F0186-01 MSD 
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Collection 
Matrix Date 

Sediment 06/09/20 
Sediment 06/09/20 
Sediment 06/09/20 
Sediment 06/09/20 
Sediment 06/09/20 
Sediment 06/09/20 
Sediment 06/09/20 
Sediment 06/09/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 12.4°C and 7.0°C upon receipt 
by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all compounds. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated Affected 
Date Standard Column Compound %D Samples Compound Flag 

06/10/20 SIF0176-SCV1 2C Aroclor-1260 21.0 All samples in Aroclor-1248 J (all detects) 
SDG20F0186 Aroclor-1254 J (all detects) 

Aroclor-1260 J (all detects) 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

IV. Laboratory Blanks 

AorP 

A 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSO) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples LOW20-IT379 and LOW20-IT379FO were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (ug/Kg) 

Compound LDW20-IT379 LDW20-IT379FD RPD 

Aroclor-1248 8.1 8.4 4 

Aroclor-1254 9.2 9.2 0 

Aroclor-1260 21.1 25.5 19 

X. Compound Quantitation 

The sample results for detected compounds from the two columns were within 40% 
relative percent difference (RPO) with the following exceptions: 

Sample Compound RPD 

LDW20-IT377 Aroclor-1248 40.8 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XII. Overall Assessment of Data 

Flaa AorP 

J (all detects) A 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SOG. 
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Due to ICV %D and RPD between two columns, data were qualified as estimated in six 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

5 
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Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary- SDG 20F0186 

Sample Compound Flag AorP Reason 

LDW20-IT356 Aroclor-1248 J (all detects) A Initial calibration verification 
LDW20-IT369 Aroclor-1254 J (all detects) (%D) 
LDW20-IT372 Aroclor-1260 J (all detects) 
LDW20-IT377 
LDW20-IT379 
LDW20-IT379FD 

LDW20-IT377 Aroclor-1248 J (all detects) A Compound quantitation 
(RPD between two 
columns) 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
20F0186 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
20F0186 

No Sample Data Qualified in this SDG 

6 
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LDC #: 48680G3b 
SDG #: 20F0186 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc. 

METHOD: GC Polychlorinated Biphenyls {EPA SW846 Method 8082A) 

Date: 0(( /4.-e/2o 
Page:_l_of_L 

Reviewer:~_/ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

""""_,_._, __ Ar"""" 

I. Sample receiot/Technical holdina times 

II. Initial calibration/lCV 

Ill. Continuing calibration 

IV. Laboratory Blanks 

V. Field blanks 

VI. Surroaate spikes / I S 

VII. Matrix spike/Matrix spike duolicates 

VIII. Laboratory control samoles 

IX. Field duplicates 

X. Comoound quantitation/RULOQ/LODs 

XI. Taraet compound identification 

VII n,--·-" --• nJ _._._ 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

11? 

Notes· 

-

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT356 

LDW20-IT369 

LDW20-IT372 

LDW20-IT377 

LDW20-IT379 h 
LDW20-IT379FD IJ -
LDW20-IT356MS 

LDW20-IT356MSD 

ibJ.-FO,i1- l¾k J.. 

L:\Windward\Duwamish\48680G3bW.wpd 

5w,~ C1rrw- -k,...-= l2A 0 v 
A /0AI 

A 
6. 
IJ 

A/ /J. 
A-
A 

(L\I 

Sm 
N 

A 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

\CAL l- -t.,.J. 
C tN f: "2Q 7_, 

L<sJl;> I s~ 
.D = ~7(, 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

lab ID 

20F0186-01 

20F0186-02 

20F0186-03 

20F0186-04 

20F0186-05 

20F0186-06 

20F0186-01MS 

20F0186-01MSD 

,- -
1. o•t/ ( -· ·-· • "'"' C,f e.ct ..1-;_,, ..,0 a,,, 

I iv~ -zo7. 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

D 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

A. alpha-BHC K. Endrin U. Toxaphene EE. 2,4'-DDT 00. trans-Heptachlor epoxide 

B. beta-BHC L. Endosulfan II V. Aroclor-1016 FF. Hexachlorobenzene PP. Mirex 

C. delta-BHC M. 4,4'-DDD W. Aroclor-1221 GG. Chlordane QQ 1,is-Chlordane 

D. gamma-BHC N. Endosulfan sulfate X. Aroclor-1232 HH. Chlordane (Technical) RR. trans-Chlordane 

E. Heptachlor 0. 4,4'-DDT Y. Aroclor-1242 II. Aroclor 1262 ss. 

F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 TT. 

G. Heptachlor epoxide a. Endrin ketone AA. Aroclor-1254 KK. Oxychlordane uu. 

H. Endosulfan I R. Endrin aldehyde BB. Aroclor-1260 LL. trans-Nonachlor w 

I. Dieldrin S. alpha-Chlordane CC. 2,4'-DDD MM. cis-Nonachlor WW. 

J. 4,4'-DDE T. aamma-Chlordane DD. 2,4'-DDE NN. cis-Heptachlor epoxide xx. 

Notes:. ______________________________________________________ _ 

COMPDLIST-3S. wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
mpe of initial calibration verification calculation was performed? _%D or %R 

/A Was an initial calibration verification standard analyzed after each ICAL for each instrument? 
'IN MIA Did the initial calibration verification standards meet the %D / %R validation criteria of <20.0% / 80-120%? 

"' Detector/ %D 
-- -

Standard ID ~01umn _/ Comoound (Limit !!: 20.0) Associated Sam oles 

~;(oho S .t f= 0 17' ... SC. Wl. ?r~ Bh Zl.o All ( \>» i 
./ 

.. . .... 

\ 
'\ 

\ 

ICV-8081_2.wpd 

Page:_iot__L 

Reviewer:~~ 
2nd Reviewer:~ 

Qualifications 

.J /M'S /A 
I iJINJ. -L, AA .f>S ) 
\.. r, I / 

: 



LDC#: 4868003b VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GC PCB (EPA SW 846 Method 8082A) 
~ Were field duplicate pairs identified in this SDG? 
~ Were target analytes detected in the field dupUcate pairs? 

Concentration (uglKg) 

Compound s 6 

Aroclor 1248 8.1 8.4 

Aroclor 1254 9.2 9.2 

Aroclor 1260 21.1 25.5 

V:\Josephine\FIELD DUPUCATES\48680G3b windward duwamish.wpd 

Page:_j_of_j_ 
Reviewer: JVG 

2nd Reviewer: :z::s;:: 

RPD 

4 

0 

19 



LDC#: 

METHOD: HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
vel IV/D Only 
N N/A Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
N N/A Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 

Y{§)NIA Did the percent difference of detected compounds between two columns./detectors _s40%? 
I f d' b II If no, p ease see in mos e ow. 

# Compound Name Sample ID eD Between Two Columns/Detectors 
Limit (< 40%) 

-z_ (f- +o ,( 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA%RPD2col_r1 .wpd 

Page: _\_of-\­

Reviewer: JVt 
2nd Reviewer: / 

Qualifications 

J clt-b ~ 



LDC Report# 48680G4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 10, 2020 

Metals 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0186 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-IT356 20F0186-01 Sediment 
LDW20-IT369 20F0186-02 Sediment 
LDW20-IT372 20F0186-03 Sediment 
LDW20-IT377 20F0186-04 Sediment 
LDW20-IT379 20F0186-05 Sediment 
LDW20-IT379FD 20F0186-06 Sediment 
LDW20-IT379MS 20F0186-05MS Sediment 
LDW20-IT379MSD 20F0186-05MSD Sediment 
LDW20-IT379DUP 20F0186-05DUP Sediment 

1 
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Collection 
Date 

06/09/20 
06/09/20 
06/09/20 
06/09/20 
06/09/20 
06/09/20 
06/09/20 
06/09/20 
06/09/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

Arsenic, Cadmium, Chromium, Copper, Lead, Silver, and Zinc by Environmental 
Protection Agency (EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7471 B 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Maximum Associated 
Blank ID Analvte Concentration Samoles 

PB (prep blank) Zinc 2.3 mg/Kg LDW20-IT379 

ICB/CCB Silver 0.027 ug/l LDW20-IT379 
LDW20-IT379FD 

Data qualification by the laboratory blanks was based on the maximum contaminant 
concentration in the laboratory blanks in the analysis of each analyte. The sample 
concentrations were either not detected or were significantly greater (>5X blank 
contaminants) than the concentrations found in the associated laboratory blanks with 
the following exceptions: 

Reported Modified Final 
Samole Analvte Concentration Concentration 

LDW20-IT379 Silver 0.16 mg/Kg 0.16U mg/Kg 

LDW20-IT379FD Silver 0.14 mg/Kg 0.14U mg/Kg 

3 
V:\LOGIN\WINDWARD\DUWAMISH\4868DG4A_W13.DOC 



VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD(%R) 
(Associated Samoles) Analvte (Limits) (Limits) Flaa AorP 

LDW20-IT379MS/MSD Silver 34.1 (75-125) 43.2 (75-125) J (all detects) A 
(LDW20-IT379FD) 

LDW20-IT334MS/MSD Mercury - 127 (75-125) J (all detects) A 
(LDW20-IT379FD) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samoles) Analvte {Limits} Flaa AorP 

LDW20-IT379MS/MSD Silver 23 (S20) J (all detects) A 
(LDW20-IT379FD) 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

Samples LDW20-IT379 and LDW20-IT379FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

4 
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Concentration (ma/Kal 

Analvte LDW20-IT379 LDW20-IT379FD 

Arsenic 4.65 

Cadmium 0.16 

Chromium 24.8 

Copper 24.4 

Lead 11.4 

Mercury 0.0853 

Silver 0.16 

Zinc 51.3 

XII. Internal Standards (ICP-MS) 

ICP-MS was not utilized in this SDG. 

XIII. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

5.12 

0.15 

15 

23.9 

13.2 

0.0467 

0.14 

53.1 

RPD 

10 

6 

49 

2 

15 

58 

13 

3 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R and RPO, data were qualified as estimated in one sample. 

Due to laboratory blank contamination, data were qualified as not detected in two 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

5 
V:\LOGIN\WINDWARD\DUWAMISH\48880G4A_W13.DOC 



Duwamish AOC4 
Metals - Data Qualification Summary - SDG 20F0186 

I Samele I Anallte I Flag I AorP I Reason I 
LDW20-IT379FD Silver J (all detects) A Matrix spike/Matrix spike 

Mercury J ( all detects) duplicate (%R) 

LDW20-IT379FD Silver J ( all detects) A Matrix spike/Matrix spike 
duplicate (RPD) 

Duwamish AOC4 
Metals - Laboratory Blank Data Qualification Summary - SDG 20F0186 

Modified Final 
Sample Analvte Concentration AorP 

LDW20-IT379 Silver 0.16U mg/Kg A 

LDW20-IT379FD Silver 0.14U mg/Kg A 

Duwamish AOC4 
Metals - Field Blank Data Qualification Summary - SDG 20F0186 

No Sample Data Qualified in this SDG 

6 
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LDC #: 48680G4a 
SDG #: 20F0186 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7471 B) 

Date: 7/30/20 
Page:_1_of_1 _ 

Reviewer: ATL 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
l"d . f d' k h vaI atIon In Ings wor s eets. 

I I Validation Area I I Comments 

I. Sample receipVTechnical holding times A/A 

II. ICP/MS Tune A 

Ill. Instrument Calibration A 

IV. ICP Interference Check Samole (ICS) Analvsis A 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 . ,:, 

Laboratorv Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analvsis 

Serial Dilution 

Laboratorv control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

Overall Assessment of Data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT356 

LDW20-IT369 

LDW20-IT372 

LDW20-IT377 

LDW20-IT379 

LDW20-IT379FD 

LDW20-IT379FDMS 

LDW20-IT379FDMSD 

LDW20-IT379FDDUP 

SW 

N 

SW (7,8), From SDG # 20F0191 (LDW20-IT334MS/MSDl 

A 9, From SDG # 20F0191 (LDW20-IT334DUP) 

N 

A LCS/SRM 

SW (5,6) 

N 

N 

A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D= Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0186-01 

20F0186-02 

20F0186-03 

20F0186-04 

20F0186-05 

20F0186-06 

20F0186-06MS 

20F0186-06MSD 

20F0186-06DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

I 



LDC #: 48680G4a VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

5,6 Cr,Pb,Ag,As,Cd,Cu,Zn,Hg 

1 to 4 As 

QC 

7,8,9 Cr,Pb,Ag,As,Cd,Cu,Zn 

Analysis Method 

l'CP ICP-MS 
CVAA 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680G4a VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted: mg/kg Associated Samples: 5 

Sample Identification 

Maximum 

Analyte 
PB 

ICB/CCB 
Action 

(mg/kg) Level 
(ug/L) 

Zn 2.3 

Sample Concentration, unless otherwise noted: mg/kg Associated Samples: 5,6 

Sample Identification 

Maximum 

Analyte 
PB 

ICB/CCB 
Action 

(mg/kg) Level 
(ug/L) 5 6 

Ag 0.027 0.16 0.14 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is 

established at SX the highest ICB, CCB, or PB concentration. 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680G4a VALIDATION FINDINGS WORKSHEETS 

Matrix Spike/Matrix Spike Duplicates 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Page 1 of 1 

Reviewer: ATL 

MS/MSD analysis was performed by the laboratory. All MS/MSD percent recoveries (%R) and relative percent differences (RPDs) were within the 

acceptable limits with the following exceptions: 

MS/MSDID Matrix Analyte MS%R MSD%R %R Limit RPD RPD Limit Associated Samples Qualification Det/ND 

7&8 s Ag 34.1 43.2 75-125 6 J/UJ/A Det 

Ag 23 20 6 J/UJ/A Det 

LDW20-IT334 Hg 127 75-125 6 Jdet/A Det 

Comments: 



LDC#: 48680G4a 

Method: Metals 

Analyte 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Silver 

Zinc 

V:\An\LDC # 48680\Metals-G 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (mg/kg) 

5 6 

4.65 5.12 

0.16 0.15 

24.8 15 

24.4 23.9 

11.4 13.2 

0.0853 0.0467 

0.16 0.14 

51.3 53.1 

RPD 

10 

6 

49 

2 

15 

58 

13 

3 

Page 1 of 1 

Reviewer: ATL 

Qualifiers (Parents Only) 



LDC Report# 48680G6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 10, 2020 

Wet Chemistry 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0186 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-IT356 20F0186-01 Sediment 
LDW20-IT369 20F0186-02 Sediment 
LDW20-IT372 20F0186-03 Sediment 
LDW20-IT377 20F0186-04 Sediment 
LDW20-IT379 20F0186-05 Sediment 
LDW20-IT379FD 20F0186-06 Sediment 

1 
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Collection 
Date 

06/09/20 
06/09/20 
06/09/20 
06/09/20 
06/09/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

Samples LDW20-IT379 and LDW20-IT379FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

3 
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Concentration {%) 

Analyte LDW20-IT3-- I DW20-IT379FD 

Total solids 75.63 

Total organic carbon 0.56 

X. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XI. Overall Assessment of Data 

74.61 

0.83 

RPD 

1 

39 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 

4 
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Duwamish AOC4 
Wet Chemistry - Data Qualification Summary - SDG 20F0186 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 20F0186 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 20F0186 

No Sample Data Qualified in this SDG 

5 
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LDC #:_4=8=68=0=--=G=6=-----
SDG #: 20F0186 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A), Total Solids (SM 2540G) 

Date: 7/30/20 
Page:_1_of_1 _ 

Reviewer: ATL ~ ,.,,.,-
2nd Reviewer: ---

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
l"d . f d" k h va I atIon In mQs wor s eets. 

Validation Area 

I. Sample receipt/Technical holding times 

II Initial calibration 

Ill. Calibration verification 

IV Laboratorv Blanks 

V Field blanks 

VI. Matrix Soike/Matrix Soike Duolicates 

VII. Duplicate samole analysis 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Samole result verification 

XI. Overall assessment of data 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

11;. 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT356 

LDW20-IT369 

LDW20-IT372 

LDW20-IT377 

LDW20-IT379 

LDW20-IT379FD 

Comments 

A/A 

A 

A 

A 

N 

N cs 
A From SDG # 20F0157 ( LDW20-SC148C DUP) 

A LCS/SRM 

SW (5,6) 

N 

A 

ND = No compounds detected 
R= Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0186-01 

20F0186-02 

20F0186-03 

20F0186-04 

20F0186-05 

20F0186-06 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Notes: __________________________________________ _ 

V:\An\LDC # 48680\48680G6W.wpd 1 



LDC #: 48680G6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 
1 to 6 TS, TOC 

Page 1 of 1 

Reviewer: ATL 



LDC#: 48680G6 

METHOD: lnorganics 

Analyte 
5 

Total Solids 75.63 

Total Organic Carbon 0.56 

V:\An\LDC # 48680\WC-G 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

1.,0ncentrat1on (%) 

6 

74.61 

0.83 

RPD 

1 

39 

Page 1 of 1 

Reviewer: ATL 

Qualifiers (Parents Only) 



LDC Report# 48680G21 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 10, 2020 

Polychlorinated Dioxins/Dibenzofurans 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0186 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-IT356 20F0186-01 Sediment 
LDW20-IT369 20F0186-02 Sediment 
LDW20-IT379 20F0186-05 Sediment 
LDW20-IT379FD 20F0186-06 Sediment 

1 
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Collection 
Date 

06/09/20 
06/09/20 
06/09/20 
06/09/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial 
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the 
USEPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data 
Review (April 2016). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the- data. 

A qualification summary table is provided at the end of this report if data has been qualified. 
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 

2 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 7 .0°C and 12.4 °c upon receipt by 
the laboratory. Since the samples were received the same day that they were collected, 
time did not allow for sufficient cooling of the samples, therefore no data were qualified. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25%. 

The static resolving power was at least 10,000 (10% valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
unlabeled compounds and less than or equal to 35.0% for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were within 
the QC limits for unlabeled compounds and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 
·, 

All of the continuing calibration results were within the QC limits for unlabeled compounds 
and labeled compounds with the following exceptions: 

Concentration Associated Affected 
Date Compound (Limits) Samples Compound Flag AorP 

06/25/20 13C12-1,2,3,4,7,8,9-HpCDF 73.9 ng/mL (77-129) All samples in SDG 1,2,3,4,7,8,9-HpCDF J (all detects) p 
20F0186 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Compound Concentration Samples 

BIF0465-BLK1 06/22/20 1,2,3, 7,8-PeCDD 0.175 ng/Kg All samples in SDG 
2,3,4,6,7,8-HxCDF 0.0946 ng/Kg 20F0186 
1,2,3,4,6, 7,8-HpCDF 0.166 ng/Kg 
OCDF 0.521 ng/Kg 
OCDD 1.32 ng/Kg 
Total PeCDD 0.175 ng/Kg 
Total HpCDF 0.166 ng/Kg 

Sample concentrations were compared to concentrations detected in the laboratory blanks. 
The sample concentrations were either not detected or were significantly greater than the 
concentrations found in the associated laboratory blanks with the following exceptions: 

Sample Compound 

LDW20-IT356 1,2,3,7,8-PeCDD 
2,3,4,6,7,8-HxCDF 

LDW20-IT369 1,2 ,3, 7 ,8-PeCDD 
2,3,4,6, 7,8-HxCDF 

LDW20-IT379 1,2,3,7,8-PeCDD 
2,3,4,6,7 ,8-HxCDF 

LDW20-IT379FD 1,2,3,7,8-PeCDD 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Reported Modified Final 
Concentration Concentration 

0.449 ng/Kg 0.449U ng/Kg 
0.355 ng/Kg 0.355U ng/Kg 

0.507 ng/Kg 0.507U ng/Kg 
0.353 ng/Kg 0.353U ng/Kg 

0.756 ng/Kg 0.756U ng/Kg 
0.448 ng/Kg 0.448U ng/Kg 

0.439 ng/Kg 0.439U ng/Kg 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Ongoing Precision Recovery/Standard Reference Materials 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (%R) were within QC limits. 
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Standard reference materials (SRM) were analyzed as required by the method. The results 
were within QC limits. 

IX. Field Duplicates 

Samples LDW20-IT379 and LDW20-IT379FD were identified as field duplicates. No results 
were detected in any of the samples with the following exceptions: 

Concentration (na/Ka) 

Compound LDW20-IT379 LDW20-IT379FD RPD 

2,3,7,8-TCDD 0.284 0.986U Not calculable 

1,2,3,7,8-PeCDF 0.328 0.363 10 

2,3,4, 7,8-PeCDF 0.624 0.737 17 

1,2,3,7,8-PeCDD 0.756 0.439 53 

1,2,3,4,7,8-HxCDF 0.861 0.817 5 

1,2,3,6,7,8-HxCDF 0.6055 0.533 13 

2,3,4,6, 7,8-HxCDF 0.448 0.479 7 

1,2,3,7,8,9-HxCDF 0.164 0.202 21 

1,2,3,4, 7 ,8-HxCDD 0.788 0.749 5 

1,2,3,6,7,8-HxCDD 2.97 3.40 14 

1,2,3,7,8,9-HxCDD 1.14 1.06 7 

1,2,3,4,6,7,8-HpCDF 6.90 7.61 10 

1,2,3,4,7,8,9-HpCDF 0.539 0.530 2 

1,2,3,4,6, 7 ,8-HpCDD 75.1 158 71 

OCDF 12.1 22.4 60 

OCDD 379 793 71 

Total TCDF 1.39 4.80 110 

Total TCDD 0.834 1.08 26 
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Concentration (na/Ka\ 

ComDound LDW20-IT379 LDW20-IT379FD RPD 

Total PeCDF 6.23 8.98 36 

Total PeCDD 1.72 3.04 55 

Total HxCDF 11.5 14.4 22 

Total HxCDD 26.3 25.3 4 

Total HpCDF 20.3 25.6 23 

Total HpCDD 144 262 58 

X. Labeled Compounds 

All percent recoveries (%R) for labeled compounds used to quantitate target compounds 
were within QC limits with the following exceptions: 

Labeled Affected 
SamDle ComDound %R {Limits\ ComDound Flag A orP 

LDW20-IT379 13C12-1,2,3,4,7,8-HxCDF 160 (26-152) 1,2,3,4,7,8-HxCDF J (all detects) p 
13C12-1,2,3,6,7,8-HxCDF 130 (26-123) 1,2,3,6,7,8-HxCDF J (all detects) 
13C12-2,3,4,6, 7,8-HxCDF 162 (28-136) 2,3,4,6,7,8-HxCDF J (all detects) 
13C12-1,2 ,3,4, 7 ,8-HxCDD 155 (32-141) 1,2,3,4,7,8-HxCDD J (all detects) 
13C12-1,2 ,3,6, 7,8-HxCDD 148 (28-130) 1,2,3,6,7,8-HxCDD J (all detects) 

XI. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

I Samele I Comeound 

All samples in SDG 20F0186 All compounds reported as estimated maximum 
possible concentration (EMPC). 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 
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XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

Due to continuing calibration concentration, labeled compound %R, and compounds 
reported as EMPC, data were qualified as estimated in four samples. 

Due to laboratory blank contamination, data were qualified as not detected in four samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans -Data Qualification Summary-SDG 20F0186 

I Samele I Comeound I Flag I AorP I Reason I 
LDW20-IT356 1,2,3,4,7,8,9-HpCDF J (all detects) p Continuing calibration 
LDW20-IT369 (concentration) 
LDW20-IT379 
LDW20-IT379FD 

LDW20-IT379 1,2,3,4, 7,8-HxCDF J (all detects) p Labeled compounds 
1,2,3,6, 7,8-HxCDF J (all detects) (%R) 
2,3,4,6, 7,8-HxCDF J (all detects) 
1,2,3,4,7,8-HxCDD J (all detects) 
1,2,3,6,7,8-HxCDD J (all detects) 

LDW20-IT356 All compounds reported as J (all detects) A Compound quantitation 
LDW20-IT369 estimated maximum possible (EMPC) 
LDW20-IT379 concentration (EMPC). 
LDW20-IT379FD 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 20F0186 

Modified Final 
Sample Compound Concentration AorP 

LDW20-IT356 1,2,3,7,8-PeCDD 0.449U ng/Kg A 
2,3,4,6,7,8-HxCDF 0.355U ng/Kg 

LDW20-IT369 1,2,3,7,8-PeCDD 0.507U ng/Kg A 
2,3,4,6,7,8-HxCDF 0.353U ng/Kg 

LDW20-IT379 1,2,3, 7,8-PeCDD 0.756U ng/Kg A 
2,3,4,6, 7,8-HxCDF 0.448U ng/Kg 

LDW20-IT379FD 1,2,3,7,8-PeCDD 0.439U ng/Kg A 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 20F0186 

No Sample Data Qualified in this SDG 
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LDC #: 48680G21 
SDG #: 20F0186 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 1613B) 

Date: 08/07 /20 
Page:_1_of_1_ 

Reviewer:~ 
2nd Reviewer:-U-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

l•n 

Notes· 

.. . .. ~- AM-.,, (' 

Sample receipt/Technical holdina times SW/A Cooler temp = 12.4 deg C, 7.0 dea C 

HRGC/HRMS Instrument performance check A 

Initial calibration/lCV 

Continuina calibration 

Laboratory Blanks 

Field blanks 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Labeled Compounds 

Compound auantitation RULOQ/LODs 

Taraet compound identification 

Svstem oerformance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT356 

LDW20-IT369 

LDW20-IT379 

LDW20-IT379FD 

A/A ICAL ,;; 20/35% 

SW CCV :;; QC Limits 

SW 

N 

N 

A 

SW 

A 

N 

N 

N 

A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

OPR,SRM 

D=3/4 

fiMPc. :: J~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0186-01 

20F0186-02 

20F0186-05 

20F0186-06 

BIF0465-BLK1 

C:\Users~go\Desktop\48680 dioxins\48680G21\1 48680G21W.wpd 1 

,_ 

(Insufficient time to cool) 

ICV ,;; QC Limits 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 

Sediment 06/09/20 



VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B) 

A. 2,3,7,8-TCDD F. 1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P. 1,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1,2,3,7,8-PeCDD G.OCDD L. 1,2,3,6,7,8-HxCDF Q.OCDF V. Total TCDF 

C. 1,2,3,4, 7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1,2,3,6,7,8-HxCDD I. 1,2,3, 7,8-PeCDF N. 1,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1,2,3,4,6,7,8-HpCDF T. Total HxCDD Y. Total HoCDF 

Notes: ______________________________________________________ _ 

COMPNDList.wod 



LDC#: 48680G21 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
::t.... Was a routine calibration performed at the beginning of each 12 hour period? 
J::L Were all concentrations within method QC limits for unlabeled and labeled compounds? 
Y Did all routine calibration standards meet the Ion Abundance Ratio criteria? 

Finding Ion 
# Date Standard ID ComDound Conc:na/mL (Limits) Abundance Ratio Associated Samples 

06/25/20 SIF0380-ICV1 13C12-P 73.9 (77-129) All (Det) 

2 48680G21 ccv.wpd 
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Reviewer:~ 
2nd Reviewer:~ 

Quallfications 

J/UJ/P (aual P) 



LDC#: 48680G21 VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
.::t.... Were all samples associated with a method blank? 
.::t.... Was a method blank performed for each matrix and whenever a sample extraction was performed? 
.::t.... Was the method blank contaminated? 

Page _1_of_1_ 

Reviewer:~ 
2nd Reviewer:~ 

Blank extraction date:_----:.06=/=22=/=20 __ _ Blank analysis date: 06/25/20 Associated samples: _____ A __ II ___ _ 
Cone. units: na/Ka 

lliiil~ID .S 1mnle lrlAntj · n 
BLK1 ~l 1 2 3 4 

B 0.175 0.88 0.449/U 0.507/U 0.756/U 0.439/U 

M 0.0946* 0.47 0.355/U 0.353/U 0.448/U 

0 0.166 0.83 

Q 0.521* 2.61 

G 1.32 6.60 

s 0.175 0.88 

V n 1~~ n 0<> 

*EMPC 
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LDC#: 48680G21 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: HRGC/HRMS PCDD/PCDF (EPA Method 1613B) 
Y N NA Were field duplicate pairs identified in this SDG? 
Y N NA Were target analytes detected in the field duplicate pairs? 

Concentration (ng/Kg) 

Compound 3 4 

A 0.284 0.986U 

I 0.328 0.363 

J 0.624 0.737 

B 0.756 0.439 

K 0.861 0.817 

L 0.6055 0.533 

M 0.448 0.479 

N 0.164 0.202 

C 0.788 0.749 

D 2.97 3.40 

E 1.14 1.06 

0 6.90 7.61 

p 0.539 0.530 

F 75.1 158 

Q 12.1 22.4 

G 379 793 

V 1.39 4.80 

R 0.834 1.08 

w 6.23 8.98 

s 1.72 3.04 

X 11.5 14.4 

T 26.3 25.3 

y 20.3 25.6 

u 144 262 

C:\Users\jgo\Desktop\48680 dioxins\48680G21\4 48680G21 fd.wpd 
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Reviewer: JV~ 

2nd Reviewer: __ ~ __ 

RPD 

NC 

10 

17 

53 

5 

13 

7 

21 

5 

14 

7 

10 

2 

71 

60 

71 

110 

26 

36 

55 

22 

4 

23 

58 



LDC#: 48680G21 VALIDATION FINDINGS WORKSHEET 
Labeled Compounds 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N NIA Are all labeled compound recoveries within limits? 
Y N N/A W th S/N f 11 · t I t d d k 10? as e ra 10 a m erna s an ar pea s > 

# Date Lab ID/Reference Labeled Compound Associated Compound % Recoverv (Limits) 

3 (All dets) 13C12-K K 160 ( 26-152 ) 

13C12-L L 130 ( 26-123 ) 

13C12-M M 162 ( 28-136 ) 

13C12-C C 155 ( 32-141 ) 

13C12-D D 148 ( 28-130 ) 

5 48680G21 Labeled cpds.wpd 
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Reviewer:~ 
2nd Reviewer:~ 

Qualifications 

J/UJ/P 

J/UJ/P 

J/UJ/P 

J/UJ/P 

J/UJ/P 



LDC Report# 48680H2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 7, 2020 

Semivolatiles 

Stage 2B 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0191 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-IT334 20F0191-03 Sediment 
LDW20-SC238B 20F0191-06 Sediment 
LDW20-SC235B 20F0191-08 Sediment 
LDW20-SC250B 20F0191-09 Sediment 
LDW20-IT334MS 20F0191-03MS Sediment 
LDW20-IT334MSD 20F0191-03MSD Sediment 

1 
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Collection 
Date 

06/10/20 
06/10/20 
06/10/20 
06/10/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 15.8°C, 11.1 °C, and 18.8°C 
upon receipt by the laboratory. Since the samples were received the same day that they 
were collected, time did not allow for sufficient cooling of the samples, therefore no data 
were qualified. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 20F0191 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary- SDG 20F0191 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0191 

No Sample Data Qualified in this SDG 
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LDC #: 48680H2a 
SDG #: 20F0191 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E) 

Date: 6&/o!"' /2o 
Page:_lof_J_ 

Reviewer:--1n1a.,_ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

~; ..... .11. ....... 

I. Sample receloVTechnical holdina times 

II. GC/MS Instrument oerformance check 

Ill. Initial calibration/lCV 

IV. Continuing calibration 

V. Laboratory Blanks 

VI. Field blanks 

VII. Surroaate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratorv control samples 

X. Field duplicates 

XI. Internal standards 

XII. Comoound auantitation RULOQ/LODs 

XIII. Taraet comoound identification 

XIV. Svstem oerformance 

xv. Overall assessment of data 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

la 

Notes: 

-

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT334 

LDW20-SC238B 

LDW20-SC235B 

LDW20-SC250B 

LDW20-IT334MS 

LDW20-IT334MSD 

f1.>"1 P f)<"t>(i-- ~L 

L:\Windward\Duwamish\48680H2aW .wpd 
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1J 
A-
N 
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N 

b, 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

1 

lCAt.- ~ 2o k 
Co-/ f, 

1.(5 

~~ 

sR/Vl 
I 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0191-03 

20F0191-06 

20F0191-08 

20F0191-09 

20F0191-03MS 

20F0191-03MSD 

y?"' lo.J~ ~6z 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 
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LDC Report# 48680H2b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 7, 2020 

Semivolatiles 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0191 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-IT334 20F0191-03 Sediment 
LDW20-IT359 20F0191-04 Sediment 
LDW20-IT37 4 20F0191-05 Sediment 
LDW20-SC238B 20F0191-06 Sediment 
LDW20-SC2358 20F0191-08 Sediment 
LDW20-SC250B 20F0191-09 Sediment 
LDW20-IT334MS 20F0191-03MS Sediment 
LDW20-IT334MSD 20F0191-03MSD Sediment 
LDW20-IT359MS 20F0191-04MS Sediment 
LDW20-IT359MSD 20F0191-04MSD Sediment 
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Collection 
Date 

06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E in Selected Ion Monitoring (SIM) mode 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 12.4°C and 7.0°C upon receipt 
by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds with the following exceptions: 

Associated 
Date Compound %D Samples Flag AorP 

06/26/20 N-Nitrosodiphenylamine 65.7 LDW20-IT334 J (all detects) A 
LDW20-SC238B 
LDW20-SC235B 
LDW20-SC250B 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds with 
the following exceptions: 
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Associated 
Date Compound %D Samples Flaa AorP 

06/30/20 Benzoic acid 24.2 LDW20-IT334 J (all detects) A 
LDW20-SC238B UJ (all non-detects) 

Pentachlorophenol 24.8 LDW20-SC235B J (all detects) 
LDW20-SC250B UJ (all non-detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS(%R) MSD(%R) 
(Associated SamPlesl Compound (limits) (Limitsl Flag AorP 

LDW20-IT359MS/MSD N-Nitrosodiphenylamine - 122 (27-120) NA -
(LDW20-IT359) 

Relative percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits with the following exceptions: 
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Associated 
SRMID Compound %RCLimits) Samples 

BIF0605-SRM1 Benzo(a)anthracene 46.3 (50-150) LDW20-IT359 
Chrysene 51.3 (53-147) 
Benzo(a}pyrene 36.0 (45-155) 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

LDW20-IT374 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

Flaa AorP 

J (all detects) p 
J (all detects) 
J (all detects) 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV %D, continuing calibration %D, and SRM %R, data were qualified as 
estimated in six samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary- SDG 20F0191 

Sample Compound Flag AorP Reason 

LDW20-IT334 N-Nitrosodiphenylamine J (all detects) A Initial calibration 
LDW20-SC238B verification (%D) 
LDW20-SC235B 
LDW20-SC250B 

LDW20-IT334 Benzoic acid J ( all detects) A Continuing calibration 
LDW20-SC238B UJ ( all non-detects) (%D) 
LDW20-SC235B Pentachlorophenol J (all detects) 
LDW20-SC250B UJ (all non-detects) 

LDW20-IT359 Benzo(a)anthracene J (all detects) p Standard reference 
LDW20-IT374 Chrysene J (all detects) materials (%R) 

Benzo(a)pyrene J (all detects) 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary- SDG 20F0191 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary- SDG 20F0191 

No Sample Data Qualified in this SDG 
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LDC #: 48680H2b 
SDG #: 20F0191 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc. 

$ v-11\ 
METHOD: GC/MS Rol~nucleac Arom~tiis MyeFoeereens (EPA SW 846 Method 8270E-SIM) 

Date: 0 fs' /4c, /4o 
Page:-l-of _l 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

.. - ... Ara"' -
I. Sample receipt/Technical holding times 

II. GC/MS Instrument performance check 

Ill. Initial calibration/lCV 

IV. Continuina calibration 

V. Laboratorv Blanks 

VI. Field blanks 

VII. Surroaate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratorv control samples 

X. Field duplicates 

XI. Internal standards 

XII. Comoound auantitation RL/LOQ/LODs 

XIII. Taraet comoound identification 

XIV. Svstem oerformance 

xv. Overall assessment of data 

Note: A = Acceptable 

1 ,. 

2 I 
3 I 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT334 

LDW20-IT359 

LDW20-IT374 

4 2 LDW20-SC238B 

5 "') LDW20-SC235B 

6 ~ ~ LDW20-SC250B 

7 LDW20-IT359MS 

8 LDW20-IT359MSD 

la 1U5 
-NeteslO I USD 

l ~ r F-O(,or: - r!,Ll-c!, 
,... ~r F o, f 2 - ~L{c.,-

L:\Windward\Duwamish\48680H2bW.wpd 

,. ,-
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A 
A- I SM\ 

<;,,J 

A 
tJ 

A 
SW 
SfAI 

ll 
A 
N 

N 

N 

A 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

1 

\u1v ~zo{ 
CO'I ~ 2,.l, 

\.--C~ S,tJv1 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

lab ID 

20F0191-03 

20F0191-04 

20F0191-05 

20F0191-06 

20F0191-08 

20F0191-09 

20F0191-04MS 

20F0191-04MSD 

-0~6f< 
-o ?>UCI> 

---

~ ' °" '- ,., 0 I.. 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 
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VALIDATION FINDINGS WORKSHEET 

ME1"HOD: GC/MS SVOA 

A. Phenol M. 2-Chloronaphthalene AAA. Butylbenzylphthalate MM. Dibenzothiophene A1. N-Nitrosodiethylamine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. N-Nitrosomethylethylamine 

D. 1,3-Dichlorobenzene DD. Acenaphthylene DDD. Chrysene DDDD. cis/trans-Decaiin D1. N-Nitrosomorpholine 

E. 1 ,4-Dichiorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolidine 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline F FF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin 

G. 2-Methylphenot GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofiuorene 

H. 2,2'-Oxybis(1-chloropropane) HH. 2,4-Dinitrophenot HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1,4-Dioxane 11. Methyl methanesulfonate 

J. N-Nitroso-di-n-propylamlne JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. Ethyl methanesulfonate 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. o,o' ,o"-Triethylphosphorothioate 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. n-Phenylene diamine 

M. lsophorone MM. 4-Chiorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1,4-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorene NNN.Aniline NNNN. 2,6-Dichlorophenol N1. N-Nitro-o-toluidine 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 1,2-Diphenylhydrazine 01. 1,3,5-Trinitrobenzene 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. BenzoicAcid PPPP. 3-Methylphenol P1. Pentachlorobenzene 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 4-Aminobiphenyl 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibanzothiophene (4MDT) R1. 2-Naphthylamine 

S. Naph\halene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. Triphenylene 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. Octachlorostyrene 

U. Hexachlorobutadiene UU. Phenanthrene UUU. Benzo(b)thiophene UUUU .. 2,3,4,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol W. Anthracene VW. Benzonaphthothiophene WW. 1,2,4,5-Tetrachlorobenzene V1. 1,4-phenylenediamine 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene WWWW .. 2-Plcoiine W1. Methapyriiene 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. 3-Methylcholanthrene X1. Pentachloroethane 

Y. 2,4,6-Trfchlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethylamine Y1. 3,3'-Dimethylbenzidine 

2. 2,4,5-Trichlorophenol 22. Pyrene 222. Perylene 2222. Hexachloropropene 21. o-Toluidine 

COMPNDL_SVOA long listwpd 



LOG#: 

METHOD: GC/MS PAH (EPA SW 846 Method 8270D-SIM) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

fvl.ise see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y NIA Was an initial calibration verification standard analyzed after each ICAL for each instrument? 

-V N N/A Were all %D within the validation criteria of ~/30% %D ? 
'-.J 

Finding %D 
# Date Standard ID Compound (Limit: ~o/~ Associated Samples 

()(.~hn sr FO'?>~-SCVI QI-. r,,~.7 ' 4--, t;J )fl ~2. 
f r I\,,, ~ IJ1:+ 1 

\ / 

ICVsvoa.wpd 
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Reviewer: JW 
2nd Reviewer:_ ..... ~---

Qualifications 
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VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: GC/MS PAH (EPA SW 846 Method 8270D-SIM) 
P~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
'{ N NIA Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 

~' N 1N/A Were oercent differences (%0) ~20 % and relative response factors (RRF) within the method criteria? 
,., 

Finding%D Finding RRF 
# Date Standard ID Comoound (Limit: <20.0%) (Limit) Associated Samples 

o(.1-fofzo NT l4- 2oO ,~oo ~~ Pl? r> 2.4.2. I 4-'8 q lo ....,.17>2. 
,-;- "2..+.g 'L 

V 

' 

CONCALwpd 

Page:_J_of_J_ 
Reviewer: JVG 

2nd Reviewer: ?,P 

Qualifications 

.;.;-Mn•1Jd-) J. AA1" / ,,_ 
L ./ L' 
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c~ ~ 
METHOD: GC/MS i:w-1 (EPA SW 846 Method 8270~-SIM) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:--1.ot_J 

Reviewer: ~ 
2nd Reviewer=--~-

Y. N N/ A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an associated MS/MSD. 
Soil /Water 

fv>N N/A Was a MS/MSD analyzed every 20 samples of each matrix? 
y 11\1 N/A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

.... 
MS MSD 

# Date MS/MSDID Compound %R (Limits} %R (Limits} RPD (Limits} Associated Sam0les - .. 
q Jfu &fl. ( ) JU_ ( '-7~120) ( ) I \NDJ _J ,h.\--, /A 

, 
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.s~ t::.:" 
METHOD: GC/MS ~ (EPA SW 846 Method 82706-"SIM) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples {LCS) ( S RIV} 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
/vi N NIA 
\..y/ N N/A 

Was a LCS required? 
Were the LCS/LCSD percent recoveries (%R) and the relative oercent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSDID Compound %R(Limitsl %R(Llmlts) RPO (Limits\ 

~I FO(,O~- s ft~ 1...- CC(/ 4-(o.~ < ~-ISO> ( ) ( ) 

/)pp Sf.~ ( $)-/tf-1' ( ) ( ) 

.:t TJ:" '.I <,.o (4S"..-I~ ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( l ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( l ( ) 

LCSLCSD.25D 

Associated Samples 
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Reviewer: ~ 
2nd Reviewer:~ 
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LDC Report# 48680H3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 7, 2020 

Hexachlorobenzene 

Stage 2B 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0191 

Laboratory Sample 
Sample Identification Identification 

LDW20-IT334 20F0191-03 
LDW20-SC238B 20F0191-06 
LDW20-SC235B 20F0191-08 
LDW20-SC250B 20F0191-09 
LDW20-IT334MS 20F0191-03MS 
LDW20-IT334MSD 20F0191-03MSD 
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Collection 
Matrix Date 

Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Hexachlorobenzene by Environmental Protection Agency (EPA) SW 846 Method 8081 B 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 15.8°C, 11.1 °C, and 18.8°C 
upon receipt by the laboratory. Since the samples were received the same day that they 
were collected, time did not allow for sufficient cooling of the samples, therefore no data 
were qualified. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-DDT and Endrin breakdowns (%8D) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0%. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0%. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0%. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 
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VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSO) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSO) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPO) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SOG. 

XI. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SOG. 

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Hexachlorobenzene - Data Qualification Summary- SDG 20F0191 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene - Laboratory Blank Data Qualification Summary - SDG 
20F0191 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene - Field Blank Data Qualification Summary - SDG 20F0191 

No Sample Data Qualified in this SDG 
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LDC #: 48680H3a 
SDG #: 20F0191 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc. 

METHOD: GC Hexachlorobenzene (EPA SW846 Method 8081 B) 

Date: Ot/o, bo 
Page:_\ of_!_ 

Reviewer: ~-
2nd Reviewer: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets . 

.. _ .. _._.._, __ .n. ...... 

I. Sample receipt/Technical holdina times 

II. GC Instrument Performance Check 

Ill. Initial calibration/lCV 

IV. Continuing calibration 

V. Laboratory Blanks 

VI. Field blanks 

VII. Surroaate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratorv control samples 

X. Field duplicates 

XI. Comoound auantitation/RULOQ/LODs 

XII. Taraet compound identification 

XIII. Svstem Perfonnance 

VI\/ n,----" ~~ .. _._ 

Note: A = Acceptable 

-
1 -2 

-3 

4-

5 

6 

7 

8 

9 

11n 

Notes· 

-

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT334 

LDW20-SC2388 

LDW20-SC235B 

LDW20-SC250B 

LDW20-IT334MS 

LDW20-IT334MSD 

b"! Fa, o,- PJi ~A. 
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ND = No compounds detected 
R = Rinsate 
FB = Field blank 

I 

l CA-\.., 4::. -zn 1.. 
CQ/£ ~ 1-

\.Cs ID 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

lab ID 

20F0191-03 

20F0191-06 

20F0191-08 

20F0191-09 

20F0191-03MS 

20F0191-03MSD 

-

I&,, ~v (l"'~d~ 
' 7"-( 77" 

I '£~ 6 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 
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LDC Report# 48680H3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 11, 2020 

Polychlorinated Biphenyls 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0191 

Laboratory Sample 
Sample Identification Identification 

LDW20-IT364 20F0191-01 
LDW20-IT224 20F0191-02 
LDW20-IT224DL 20F0191-02DL 
LDW20-IT334 20F0191-03 
LDW20-IT359 20F0191-04 
LDW20-IT374 20F0191-05 
LDW20-SC2388 20F0191-06 
LDW20-IT228 20F0191-07 
LDW20-SC2358 20F0191-08 
LDW20-SC2508 20F0191-09 
LDW20-IT244 20F0191-10 
LDW20-IT334MS 20F0191-03MS 
LDW20-IT334MSD 20F0191-03MSD 
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Collection 
Matrix Date 

Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
de'monstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 15.8°C, 11.1 °C, 18.8°C, and 
11.2°c upon receipt by the laboratory. Since the samples were received the same day 
that they were collected, time did not allow for sufficient cooling of the samples, 
therefore no data were qualified. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSD) were less than or equal to 20.0% for 
all compounds. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated Affected 
Date Standard Column ComDound %D SamDles ComDound Flaa 

06/10/20 SIF0176-SCV1 2C Aroclor-1260 21.0 All samples in Aroclor-1248 J (all detects) 
SDG 20F0191 Aroclor-1254 UJ (all non-detects) 

Aroclor-1260 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

IV. Laboratory Blanks 

AorP 

A 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

All internal standard areas and retention times were within QC limits. 
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VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits with the following exceptions: 

SRMID Compound Column %R (Limits) 

BIF0615-SRM1 Aroclor-1260 1C 29.6 (38-167) 

BIF0615-SRM1 Aroclor-1260 2C 26.6 (38-167) 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

Associated 
Samples Flag AorP 

All samples in SDG J ( all detects) p 
20F0039 

All samples in SDG J (all detects) p 
20F0039 

The sample results for detected compounds from the two columns were within 40% 
relative percent difference (RPD) with the following exceptions: 

Sample Compound RPO 

LDW20-IT374 Aroclor-1254 45.2 

LDW20-SC238B Aroclor-1260 40.3 

LDW20-IT228 Aroclor-1248 40.7 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 
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XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 

Sample Compound Reason Flag AorP 

LDW20-IT224 Aroclor-1248 Results exceeded calibration range. Not reportable -
Aroclor-1254 

LDW20-IT224DL All compounds except Results from undiluted analyses were Not reportable -
Aroclor-1248 more usable. 
Aroclor-1254 

Due to ICV %D, SRM %R, and RPO between two columns, data were qualified as 
estimated in eleven samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

5 
V:\LOGIN\WINDWARD\DUWAMISH\48680H3B_Wl3.DOC 



Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary -SDG 20F0191 

SamDle ComDound Flaa AorP Reason 

LDW20-IT364 Aroclor-1248 J (all detects) A Initial calibration verification 
LDW20-IT334 Aroclor-1254 UJ (all non-detects) (%D) 
LDW20-IT359 Aroclor-1260 
LDW20-IT374 
LDW20-SC238B 
LDW20-IT228 
LDW20-SC235B 
LDW20-SC250B 
LDW20-IT244 

LDW20-IT224 Aroclor-1260 J ( all detects) A Initial calibration verification 
(%D) 

LDW20-IT224DL Aroclor-1248 J ( all detects) A Initial calibration verification 
Aroclor-1254 J (all detects) (%D) 

LDW20-IT364 Aroclor-1260 J (all detects) p Standard reference 
LDW20-IT224 materials (%R) 
LDW20-IT334 
LDW20-IT359 
LDW20-IT374 
LDW20-SC238B 
LDW20-IT228 
LDW20-SC235B 
LDW20-SC250B 
LDW20-IT244 

LDW20-IT374 Aroclor-1254 J (all detects) A Compound quantitation 
(RPD between two 
columns) 

LDW20-SC238B Aroclor-1260 J (all detects) A Compound quantitation 
(RPD between two 
columns) 

LDW20-IT228 Aroclor-1248 J (all detects) A Compound quantitation 
(RPD between two 
columns) 

LDW20-IT224 Aroclor-1248 Not reportable - Overall assessment of data 
Aroclor-1254 

LDW20-IT224DL All compounds except Not reportable - Overall assessment of data 
Aroclor-1248 
Aroclor-1254 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
20F0191 

No Sample Data Qualified in this SDG 

6 
V:\LOGIN\WINDWARD\DUWAMISH\48680H3B_Wl3.DOC 



Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
20F0191 

No Sample Data Qualified in this SDG 
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SDG #: 20F0191 Stage ~ '?-PJ 
LDC#: 48680H3b VALIDATION COMPLETEN;S WORKSHEET 

Laboratory: Analytical Resources, Inc. / 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: 08"/oef l?o 
Page:_l_of_)_ 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

V:11i1b1+i...,n Ara"' 

I. Sample receipt/Technical holding times 

II. Initial calibration/lCV 

Ill. Continuina calibration 

IV. Laboratorv Blanks 

V. Field blanks 

VI. Surroaate spikes / \ S 
I 

VII. Matrix spike/Matrix spike duplicates 

VIII. Laboratorv control samples 

IX. Field duPlicates 

X. Compound auantitation/RL/LOQ/LODs 

XI. Taraetcompoundidentification 

VII "· ·---" nf ...1-•-

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 -16 

17 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT364 

LDW20-IT224 

LDW20-IT224BI!' t)i 

LDW20-IT334 

LDW20-IT359 

LDW20-IT374 

LDW20-SC238B 

LDW20-IT228 

LDW20-SC235B 

LDW20-SC250B 

LDW20-IT244 

LDW20-IT334MS 

LDW20-IT334MSD 

~'fFOC,fs--WL 
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A/ A-
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SW 
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ND= No compounds detected 
R= Rinsate 
FB = Field blank 

ow~ ~~ 

., 

t.c.s ~~All 
' I 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0191-01 

20F0191-02 

20F0191-02REPL-

20F0191-03 

20F0191-04 

20F0191-05 

20F0191-06 

20F0191-07 

20F0191-08 

20F0191-09 

20F0191-10 

20F0191-03MS 

20F0191-03MSD 

. 
10\l'f.' '2o 7-> 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 
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VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082} 

A. alpha-BHC K. Endrin U. Toxaphene EE. 2,4'-DDT 00. trans-Heptachlor epoxide 

8. beta-BHC L. Endosulfan II V. Aroclor-1016 FF. Hexachlorobenzene PP. Mirex 

C. delta-BHC M. 4,4'-DDD W. Aroclor-1221 GG. Chlordane QQ els-Chlordane 

D. gamma-BHC N. Endosulfan sulfate X. Arocior-1232 HH. Chlordane (Technical) RR. trans-Chlordane 

E. Heptachlor 0.4,4'-DDT Y. Aroclor-1242 ii. Aroclor 1262 ss. 

F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 TT. 

G. Heptachlor epoxide Q. Endrin ketone AA. Aroclor-1254 KK. Oxychlordane UU. 

H. Endosulfan I A. Endrtn aldehyde BB. Aroclor-1260 LL. trans-Nonachlor vv 

i. Dieidrtn S. alpha-Chlordane cc. 2,4'-000 MM. cis-Nonachlor WW. 

J. 4,4'-DDE T. gamma-Chlordane DD. 2,4'-DDE NN. cis-Heptachlor epoxide xx. 

Notes:, ______________________________________________________ _ 
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LDC#: VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not ap~able questions are identified as "N/A". 
,~ type of initial calibration verification calculation was performed? _%D or %R 

Y N/A Was an initial calibration verification standard analyzed after each ICAL for each instrument? 
Y(N N/A Did the initial calibration verification standards meet the %D / %R validation criteria of <20.0% / 80-120%? 

.,. 
Detector/ %D 

# Date Standard ID Column"") Compound (Limit ~ 20.0) Associated Samples 

fl<,,(c, ho s r. re , 7'- -<;( "d.,. u Et; -Z/.0 All {. PM-1- MO 
/ 

ICV-8081_2.wpd 
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Reviewer: JVG 
2nd Reviewer: fr 
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VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples ( SP..JA 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Page:-+-of-)_ 
Reviewer:~ 

2nd Reviewer:~ 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were laboratory control samples (LCS) and laboratory control sample duplicate (LCSD) analyzed for each matrix in this SDG? 

Y(N N/A Were the LCS ::>ercent recoveries (%R) and relative ::>ercent differences (RPD) within the QC limits? - LCS LCSD 
# LCS/LCSDID Comcound ( ~) %R(Limits) %R(Limits) RPD (Limits} Associated Samples Qualifications 

erro, f$; ... ~RfvlJ.- l> f, I~) .2.'U,c ~i .... 1r.1l ( ) ( ) Prll ( V-d·) .J !1Al/ ip 

-~ ( 2v) 2.,., ( l ) ( ) ( ) l L i I 

( ) ( ) ( ) ,~p.J. "'7i---'" ~ 
( ) ( ) ( ) 

\ . ~ 

( l ( l ( l 
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( l ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
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( ) ( ) ( ) 
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LDC#: 

METHOD: _{' GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Level IV/0 Only 

N N/A Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
-.......il:....,!:::11_...!..)!N!!.!;/A~ Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 

Y N N/A Did the percent difference of detected compounds between two columns./detectors :s.40%? 
If no, olease see findinas bellow. 

# Compound Name Sample ID eD Between Two Columns/Detectors 
Limit (5_ 40%) 

Ab fn ~~2-

~"7 1 'fo.? 

z i 4-o.1 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA%RPD2col_r1 .wpd 
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Reviewer:~ 
2nd Reviewer:~ 
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VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

METHOD: GC Pesticides/PCBs (EPA SW846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 

Page: -Lof--1._ 

Reviewer: Jj 
2nd Reviewer: ( ~ 

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

(!)N N/A Was the overall quality and usability of the data acceptable? 
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LDC Report# 48680H4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 10, 2020 

Metals 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0191 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-IT364 20F0191-01 Sediment 
LDW20-IT224 20F0191-02 Sediment 
LDW20-IT334 20F0191-03 Sediment 
LDW20-IT359 20F0191-04 Sediment 
LDW20-IT374 20F0191-05 Sediment 
LDW20-SC2388 20F0191-06 Sediment 
LDW20-IT228 20F0191-07 Sediment 
LDW20-SC2358 20F0191-08 Sediment 
LDW20-SC2508 20F0191-09 Sediment 
LDW20-IT244 20F0191-10 Sediment 
LDW20-IT334MS 20F0191-03MS Sediment 
LDW20-IT334MSD 20F0191-03MSD Sediment 
LDW20-IT334DUP 20F0191-03DUP Sediment 
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Collection 
Date 

06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

Arsenic, Cadmium, Chromium, Copper, Lead, Silver, and Zinc by Environmental 
Protection Agency (EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 74718 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Maximum Associated 
Blank ID Analyte Concentration Samoles 

ICB/CCB Silver 0.033 ug/L LDW20-IT334 

ICB/CCB Silver 0.018 ug/L LDW20-SC238B 
LDW20-SC235B 
LDW20-SC2508 

Data qualification by the laboratory blanks was based on the maximum contaminant 
concentration in the laboratory blanks in the analysis of each analyte. The sample 
concentrations were either not detected or were significantly greater (>5X blank 
contaminants) than the concentrations found in the associated laboratory blanks with 
the following exceptions: 

Reported Modified Final 
Samole Analvte Concentration Concentration 

I LDW20-IT334 I Silver I 0.21 mg/Kg I 0.21U mg/Kg I 
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Samole Analvte 

LDW20-SC238B Silver 

LDW20-SC235B Silver 

LDW20-SC250B Silver 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Reported Modified Final 
Concentration Concentration 

0.2 mg/Kg 0.2U mg/Kg 

0.17 mg/Kg 0.17U mg/Kg 

0.2 mg/Kg 0.2U mg/Kg 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS {%R) MSD{%R) 
(Associated Samoles) Analvte (Limits) (Limits) Flaa . -

LDW20-IT379FDMS/MSD Silver 34.1 (75-125) 43.2 (75-125) J (all detects) A 
(LDW20-IT334 
LDW20-SC238B 
LDW20-SC235B 
LDW20-SC250B) 

LDW20-IT334MS/MSD Mercury - 127 (75-125) J (all detects) A 
(LDW20-IT334 
LDW20-SC238B 
LDW20-SC235B 
LDW20-SC250B) 

Relative percent differences (RPO) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samoles) Analvte ILimits) Flag AorP 

LDW20-IT379FDMS/MSD Silver 23 (S20) J (all detects) A 
(LDW20-IT334 
LDW20-SC238B 
LDW20-SC235B 
LDW20-SC250B) 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 
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IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

ICP-MS was not utilized in this SDG. 

XIII. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R and RPO, data were qualified as estimated in four samples. 

Due to laboratory blank contamination, data were qualified as not detected in four 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Metals - Data Qualification Summary - SDG 20F0191 

Sample Analyte Flag AorP Reason 

LDW20-IT334 Silver J ( all detects) A Matrix spike/Matrix spike 
LDW20-SC238B Mercury J ( all detects) duplicate (%R) 
LDW20-SC235B 
LDW20-SC250B 

LDW20-IT334 Silver J ( all detects) A Matrix spike/Matrix spike 
LDW20-SC238B duplicate (RPD) 
LDW20-SC235B 
LDW20-SC250B 

Duwamish AOC4 
Metals - Laboratory Blank Data Qualification Summary - SDG 20F0191 

Modified Final 
Samole Analyte Concentration AorP 

LDW20-IT334 Silver 0.21U mg/Kg A 

LDW20-SC238B Silver 0.2U mg/Kg A 

LDW20-SC235B Silver 0.17U mg/Kg A 

LDW20-SC250B Silver 0.2U mg/Kg A 

Duwamish AOC4 
Metals - Field Blank Data Qualification Summary - SDG 20F0191 

No Sample Data Qualified in this SDG 
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LDC #: 48680H4a 
SDG #: 20F0191 

VALIDATION COMPLETENESS WORKSHEET 
Stage 2B 

Laboratory: Analytical Resources, Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7471B) 

Date: 7/30/20 
Page:_1_of_1 _ 

Reviewer:_A_T-L...._ __ 
2nd Reviewer: l¥ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
I'd . f d" k h va I atIon m mQs wor s eets. 

Validation Area Comments 

I. Sample receipVTechnical holding times A/A 

II. ICP/MSTune A 

Ill. Instrument Calibration A 

IV. ICP Interference Check Sample (ICS) Analysis A 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1.ll 

Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analvsis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard CICP-MS) 

Sample Result Verification 

Overall Assessment of Data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT364 

LDW20-IT224 

LDW20-IT334 

LDW20-IT359 

LDW20-IT374 

LDW20-SC238B 

LDW20-IT228 

LDW20-SC235B 

LDW20-SC250B 

LDW20-IT244 

LDW20-IT334MS 

LDW20-IT334MSD 

LDW20-IT334DUP 

SW 

N 

SW (11, 12), From SDG # 20F0186 (LDW20-IT379FD MS/MSDl 

A 13 From SDG # 20F0186 (LDW20-IT379FD MS/MSDl 

N 

A LCS/SRM 

N 

N 

N 

A 

ND = No compounds detected 
R= Rinsate 
FB = Field blank 

D= Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0191-01 

20F0191-02 

20F0191-03 

20F0191-04 

20F0191-05 

20F0191-06 

20F0191-07 

20F0191-08 

20F0191-09 

20F0191-10 

20F0191-03MS 

20F0191-03MSD 

20F0191-03DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Notes:, __________________________________________ _ 
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LDC #: 48680H4a VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 
3,6,8,9 Cr,Pb,Ag,As,Cd,Cu,Zn,Hg 
1,2,4,5,7,10 As 

QC 
11,12,13 Hg 

Analysis Method 

IICP ICP-MS 
CVAA 

Page 1 of 1 
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LDC #: 48680H4a VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted: mg/kg Associated Samples: 3 

Sample Identification 

Maximum 

Analyte 
PB 

ICB/CCB 
Action 

(mg/kg) Level 
{ug/L) 3 

Ag 0.033 0.21 

Sample Concentration, unless otherwise noted: mg/kg Associated Samples: 6,8,9 

Sample Identification 

Maximum 

Analyte 
PB 

ICB/CCB 
Action 

(mg/kg) Level 
(ug/L) 6 8 9 

Ag 0.018 0.2 0.17 0.2 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is 

established at SX the highest ICB, CCB, or PB concentration. 

Page 1 of 1 
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LDC #: 48680H4a VALIDATION FINDINGS WORKSHEETS 

Matrix Spike/Matrix Spike Duplicates 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000} 

Page 1 of 1 

Reviewer: ATL 

MS/MSD analysis was performed by the laboratory. All MS/MSD percent recoveries (%R} and relative percent differences (RPDs} were within the 

acceptable limits with the following exceptions: 

MS/MSD ID Matrix Analyte MS%R MSD%R %R Limit RPD RPD Limit Associated Samples Qualification Det/ND 

LDW20-IT379FD s Ag 34.1 43.2 75-125 3,6,8,9 J/UJ/A Det 

Ag 23 20 3,6,8,9 J/UJ/A Det 

11&12 s Hg 127 75-125 3,6,8,9 Jdet/A Det 

Comments: 



LDC Report# 48680H6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 11, 2020 

Wet Chemistry 

Stage 2B 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0191 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-IT364 20F0191-01 Sediment 
LDW20-IT224 20F0191-02 Sediment 
LDW20-IT334 20F0191-03 Sediment 
LDW20-IT359 20F0191-04 Sediment 
LDW20-IT37 4 20F0191-05 Sediment 
LDW20-SC238B 20F0191-06 Sediment 
LDW20-IT228 20F0191-07 Sediment 
LDW20-SC235B 20F0191-08 Sediment 
LDW20-SC250B 20F0191-09 Sediment 
LDW20-IT244 20F0191-10 Sediment 
LDW20-IT228MS 20F0191-07MS Sediment 
LDW20-IT228DUP 20F0191-07DUP Sediment 
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Collection 
Date 

06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Wet Chemistry - Data Qualification Summary - SDG 20F0191 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 20F0191 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 20F0191 

No Sample Data Qualified in this SDG 
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LDC #: 48680H6 
SDG #: 20F0191 

VALIDATION COMPLETENESS WORKSHEET 
Stage 2B 

Laboratory: Analytical Resources, Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A), Total Solids (SM 2540G) 

Date: 7/30/20 
Page:_1 _of_1 _ 

Reviewer:-«rL7' 
2nd Reviewer:_c-r-_..___ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
l"d . f d' k h va I at1on m mgs wor s eets. 

I. 

II 

Ill. 

IV 

V 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1 i::; 

Validation Area 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratorv Blanks 

Field blanks 

Matrix Soike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratorv control samples 

Field duplicates 

Samole result verification 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT364 

LDW20-IT224 

LDW20-IT334 

LDW20-IT359 

LDW20-IT374 

LDW20-SC2388 

LDW20-IT228 

LDW20-SC235B 

LDW20-SC250B 

LDW20-IT244 

LDW20-IT228MS 

LDW20-IT228DUP 

Comments 

A/A 

A 

A 

A 

N 

A 11 

A 12, From SDG # 20F0157 ( LDW20-SC148C DUP) 

A LCS/SRM 

N 

N 

A 

ND = No compounds detected 
R= Rinsate 
FB = Field blank 

D= Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0191-01 

20F0191-02 

20F0191-03 

20F0191-04 

20F0191-05 

20F0191-06 

20F0191-07 

20F0191-08 

20F0191-09 

20F0191-10 

20F0191-07MS 

20F0191-07DU P 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Notes: __________________________________________ _ 
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LDC #: 48680H6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

1 to 10 TS, TOC 

QC 
11,12 TOC 

Page 1 of 1 
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LDC Report# 48680H21 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August10,2020 

Polychlorinated Dioxins/Dibenzofurans 

Stage 4 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0191 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-IT359 20F0191-04 Sediment 
LDW20-IT37 4 20F0191-05 Sediment 
LDW20-IT228 20F0191-07 Sediment 
LDW20-IT244 20F0191-10 Sediment 
LDW20-IT359DUP 20F0191-04DUP Sediment 
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Collection 
Date 

06/10/20 
06/10/20 
06/10/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial 
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the 
USEPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data 
Review (April 2016). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample quantitation 
and identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been qualified. 
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 11.1 °C, 15.8°C, and 18.8°C upon 
receipt by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25%. 

The static resolving power was at least 10,000 (10% valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
unlabeled compounds and less than or equal to 35.0% for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria . 

. The minimum S/N ratio was greater than or equal to 10 for each unlabeled compound and 
labeled compound. 

The percent differences (%D) of the initial calibration verification (ICV) standard were within 
the QC limits for unlabeled compounds and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for unlabeled compounds 
and labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was greater than or equal to 10 for each unlabeled compound and 
labeled compound. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Compound Concentration Samples 

BIF0780-BLK1 06/29/20 1,2,3,4,6,7,8-HpCDF 0.0726 ng/Kg All samples in SDG 
1,2,3,4,6,7,8-HpCDD 0.220 ng/Kg 20F0191 
OCDF 0.477 ng/Kg 
OCDD 1.66 ng/Kg 

Sample concentrations were compared to concentrations detected in the laboratory blanks. 
The sample concentrations were either not detected or were significantly greater than the 
concentrations found in the associated laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analysis was performed on an associated project sample. Results 
were within QC limits with the following exceptions: 

DUPID 
(Associated Samples} Comoound RPD (Limits} Flag AorP 

LDW20-IT359DUP OCDF 39.0 (S25) J (all detects) A 
(LDW20-IT359) 

VIII. Ongoing Precision Recovery/Standard Reference Materials 

Ongoing precision recovery (QPR) samples were analyzed as required by the method. 
Percent recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The results 
were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

4 
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X. Labeled Compounds 

All percent recoveries (%R) for labeled compounds used to quantitate target compounds 
were within QC limits. 

XI. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

Samole Comoound 

All samples in SDG 20F0191 All compounds reported as estimated maximum 
possible concentration (EMPC). 

XII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

Flaa AorP 

J (all detects) A 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

Due to DUP RPO and compounds reported as EMPC, data were qualified as estimated in 
four samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 20F0191 

I Samele I Comeound I Flag I AorP I Reason I 
LDW20-IT359 OCDF J (all detects) A Duplicate sample analysis 

(RPO) 

LDW20-IT359 All compounds reported as estimated J (all detects) A Compound quantitation 
LDW20-IT374 maximum possible concentration (EMPC). (EMPC) 
LDW20-IT228 
LDW20-IT244 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 20F0191 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 20F0191 

No Sample Data Qualified in this SDG 
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LDC#: 48680H21 
SDG #: 20F0191 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc. 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date: 08/07/20 
Page:_1_ofj_ 

Reviewer: ~ 
2nd Reviewer:__, ___ _ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1n 

Notes· 

'-" -■ - A•a"" 

Samele receiot/Technical holding times SW/A Cooler temo = 15.8, 11.1, 18.8 dea C 

HRGC/HRMS Instrument perfonnance check A 

Initial calibration/lCV 

Continuina calibration 

Laboratorv Blanks 

Field blanks 

Matrix soike/Matrix spike duolicates/LD 

Laboratorv control samples 

Field duolicates 

Labeled Comoounds 

Comoound auantitation RULOQ/LODs 

Taraet comoound identification 

System oerfonnance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-IT359 

LDW20-IT374 

LDW20-IT228 

LDW20-IT244 

LDW20-IT359DUP 

A/A ICAL ~ 20/35% 

A CCV~ QC Limits 

SW 

N 

N/SW 

A 

N 

A 

A 

A 

A 

A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

OPR, SRM 

EMPC = Jdets/A 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0191-04 

20F0191-05 

20F0191-07 

20F0191-10 

20F0191-04DUP 

BFI0780-BLK1 

C:\Users\jgo\Desktop\48680 dioxins\48680H21\1 48680H21W.wpd 1 

<Insufficient time to cool) 

ICV ,,; QC Limits 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 



LDC#: 48680H21 VALIDATION FINDINGS CHECKLIST 

Method: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Validation Area Yes No 

I. Technical holdina times 

All technical holdina times were met. ✓ 

Cooler temperature criteria was met. ✓ 

II. GCIMS Instrument tJerformance check 

Was PFK exact mass 380.9760 verified? ✓ 

Were the retention time windows established for all homoloaues? ✓ 

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing ✓ 
any other unlabeled TCDD isomers < 25% ? 

Is the static resolvin!l power at least 10,000 (10% valley definition)? ✓ 

Was the mass resolution adeauately check with PFK? ✓ 

Was the presence of 1,2,8,9-TCDD and 1,3 4 6,8-PeCDF verified? 

Illa. Initial calibration 

Was the initial calibration performed at 5 concentration levels? ✓ 

Were all percent relative standard deviations (%RSD) ~ 20% for unlabeled ✓ 
compounds and < 35% for unlabeled compounds? 

Did all calibration standards meet the Ion Abundance Ratio criteria? ✓ 

Was the signal to noise ratio for each target compound and labeled compound ~ ✓ 
10? 

I/lb. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration ✓ 
for each instrument? 

Were all concentrations for the unlabeled compounds and for labeled compounds ✓ 
within QC limits? 

IV. Continuina calibration 

Was a continuina calibration cerformed at the beainnina of each 12 hour period? ✓ 

Were all concentrations for the unlabeled compounds and for labeled compounds ✓ 
within QC limits (Method 16138, Table 6)? 

Did all continuina calibration standards meet the Ion Abundance Ratio criteria? ✓ 

V. Blanks 

Was a method blank associated with everv sample in this SDG? ✓ 

Was a method blank performed for each matrix and whenever a sample extraction ✓ 
was performed? 

Was there contamination in the method blanks? ✓ 

VI. Field blanks 

Were field blanks identified in this SDG? ✓ 

Were target compounds detected in the field blanks? 

VII. Matrix spike/Matrix spike duplicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? ✓ 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
I <RPD) within the QC limits? 

5 checklist.wpd 

NA 

✓ 

✓ 
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LDC #: 48680H21 VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Laboratory control samples 

Was an LCS analvzed per extraction batch? ✓ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within ✓ 
the QC limits? 

IX. Field duplicates 

Were field duplicate pairs identified in this SDG? ✓ 

Were target compounds detected in the field duplicates? 

X. Labeled Comoounds 

Were labeled compounds within QC limits (Method 1613B, Table 7)? ✓ 

Was the minimum S/N ratio of all labeled comoound peaks > 10? ✓ 

XI. Comoound auantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? ✓ 

Were the correct labeled compound, quantitation ion and relative response factor ✓ 
(RRF) used to quantitate the compound? 

Were compound quantitation and RLs adjusted to reflect all sample dilutions and ✓ 
dry weight factors applicable to level IV validation? 

Xll Taraetcompoundidentification 

For 2,3, 7,8 substituted congeners with associated labeled standards, were the ✓ 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the 
labeled standard? 

For 2,3, 7,8 substituted congeners without associated labeled standards, were the ✓ 
relative retention times of the two quantitation peaks within 0.005 time units of the 
RRT measured in the routine calibration? 

For non-2,3, 7,8 substituted congeners, were the retention times of the two ✓ 
, auantitation Peaks within RT established in the performance check solution? 

Did compound spectra contain all characteristic ions listed in the table attached? ✓ 

Was the Ion Abundance Ratio for the two quantitation ions within criteria? ✓ 

Was the signal to noise ratio for each target compound ::?:2.5 and ::?: 10 for the labeled ✓ 
comoound? 

Does the maximum intensity of each specified characteristic ion coincide within.:!: 2 ✓ 
seconds <includes labeled standards)? 

For PCDF identification, was any signal (S/N ~ 2.5, at.:!: seconds RT) detected in ✓ 
the corresoondina PCDPE channel? 

Was an acceptable lock mass recorded and monitored? ✓ 

XIII. System performance 

System performance was found to be acceptable. ✓ 

XIV. Overall assessment of data 

Overall assessment of data was found to be acceptable. ✓ 

5 checklist.wpd 

NA 

✓ 
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Reviewer:~ 
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VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B) 

A. 2,3,7,8-TCDD F. 1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P. 1,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1,2,3,7,8-PeCDD G.OCDD L. 1,2,3,6,7,8-HxCDF Q.OCDF V. Total TCDF 

C. 1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1,2,3,6,7,8-HxCDD I. 1,2,3,7,8-PeCDF N. 1,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1,2,3,4,6, 7,8-HoCDF T. Total HxCDD Y. Total HpCDF 

Notes: ____________________________________________________ _ 

1a compound list.wpd 



LDC#: 48680H21 VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA" . 
.:t... Were all samples associated with a method blank? 
.:f.... Was a method blank performed for each matrix and whenever a sample extraction was performed? 
.:t... Was the method blank contaminated? 

06/29/20 Blank analysis date: 07/02/20 Associated samples: __ ___._A=ll....,{>..::5:=.X,....} __ _ 

0 0.0726* 0.36 

F 0.220* 1.10 

Q 0.477* 2.39 

G 1.66 8.30 

*EMPC 
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LDC #: 48680H21 VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
:t.... Was a duplicate sample analyzed for each matrix in this SDG? 
N Were all duplicate sample relative percent differences (RPD) < 25? 

# Duolir~tAID Comnnund RPD flimitsl Associated Samnles 

5 Q 39.0 ( ::.25% ) 1 (Det) 
( ::;; ) 

(::;; ) 
( ::;; ) 

( ~ ) 

( ::;; ) 

( ~ ) 

( ::;; ) 

( ~ ) 
( ::;; ) 

( ::;; ) 

( ::;; ) 

( ~ ) 

( ::;; ) 

( ~ ) 

( ::;; ) 

( ::;; ) 

( ::;; ) 

( ::;; ) 

( ~ ) 

( ::;; ) 

( ~ ) 

( ~ ) 

Page:_1_of_1_ 

Reviewer: ~ 
2nd Reviewer:_CJL. ..... _!'""_ -_-----

Qualifications 

Jdets/A 

Comments: _______________________________________________ _ 
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LDC #: 48680H21 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B) 

Page: _1_ of _1_ 
Reviewer:~ 

2nd Reviewer: ~ 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (o/oRSD) were recalculated for the compounds identified 
below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(CJ 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound (IS) 

1 ICAL 7/1/2020 2,3,7,8-TCDF (13C-2,3,7,8-TCDF) 

Autospec01 2,3,7,8--TCDD (13C-2,3,7,8-TCDD) 

1,2,3,6, 7,8-HxCDF (13C-1,2,3,6,7,8-HxCDF) 

1,2,3,4,6, 7,8-HpCDD (13C-1,2,4,6,7,8,•HpCDD) 

OCDD (13C-OCDD) 

070120 dioxins autospec01 

Ax = Area of Compound 

Cx = Concentration of compound, 

S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 

0.8118 0.8117 

1.2126 1.2125 

0.9856 0.9856 

1.1931 1.1930 

1.0731 1.0732 

Reported 

Average RRF 

(Initial) 

0.8223 

1.2310 

0.9154 

1.1246 

1.2095 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

0.8223 6.7 6.7 

1.2310 11.4 11.4 

0.9154 11.0 11.0 

1.1246 12.3 12.3 

1.2095 12.4 12.4 



LDC# 48680H21 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:..1..QL1 
Reviewer:___,ffe 

2nd Reviewer:~ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 
for the compounds identified below using the following calculation: 

% Difference= 100 * (ave. RRF - RRF)/ave. RRF 

RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

# Standard ID Date Compound (Ref IS) 

1 20070202 7/2/2020 2,3,7,B-TCDF (13C-2,3, 7,8-TCDF) 

Autospec01 2,3,7,8-TCDD (13C-2,3,7,8-TCDD) 

1,2,3,6, 7,8-HxCDF (13C-1,2,3,6,7,8-HxCDF) 

1,2,3,4,6, 7,8-HpCDD (13C-1,2,4,6, 7,8,-HpCDD) 

OCDD (13C-OCDD) 

Where: 
ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 

Reported Recalculated 

AverageRRF RRF RRF 
(Initial) (CCV) (CCV) 

0.8223 0.8060 0.8060 

1.2310 1.2380 1.2380 

0.9154 0.9359 0.9359 

1.1246 1.1394 1.1394 
1.2095 1.1641 1.1641 

Cx = Concentration of compound, 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 

%D %D 

2.0 2.0 

0.6 0.6 

2.2 2.2 

1.3 1.3 
3.8 3.8 



LDC#: 48680H21 VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer:~ 
2nd Reviewer:~ 

METHOD: GC/MS Dioxins/Dibenzofurans (EPA Method 16138) 

The percent recoveries (%R) and Relative Percent Difference (RPO) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 * SSC/SA 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) 

LCS ID· BIF0780-8S1 

Compound 

2,3,7,8-TCDD 

1,2,3,7,8-PeCDD 

1,2,3,4,7,8-HxCDD 

1,2,3,4,7,8,9-HoCDF 

OCDF 

5 lcs.wpd 

LCS 

20 

100 

100 

100 

200 

Where: SSC = Spiked sample concentration 
SA = Spike added 

LCS = Laboratory control sample percent recovery 

Spike Spiked Sample 
Added Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

LCS I LCSD I LCS/LCSD 

(ng/Kg) (ng/Kg) 
Percent Recoverv Percent Recoverv RPO 

LCS cs ·- - - Recalc. Reported Recalc. Reported Recalc. 

19.97 99.9 99.9 

101.79 102 102 

99.30 99.3 99.3 

105.44 105 105 

182.39 91.2 91.2 



LDC#: 48680H21 VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC/MS Dioxins/Dibenzofurans (Method 1613B) 

y_ Were all reported results recalculated and verified for all level IV samples? 

Page:_1_of_1_ 

Reviewer:~ 
2nd reviewer:.J...JJ,..__ 

y_ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)(U(DF) Example: 
(A;0)(RRF)(V0)(%S) 

A, = Area of the characteristic ion (EICP) for the Sample I.D. 1 
' 

OCDD 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

1. = Amount of internal standard added in nanograms (ng) Cone.= (1.037e6+1.171e6)(200)(20ul) 
(3.537e5+3.825e5)(1.2095)(17 .24g)(0.583) 

Vo = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

RRF = Relative Response Factor (average) from the initial = 986.85 
calibration 

Df = Dilution Factor. = 987 ng/Kg 

%S = Percent solids, applicable to soil and solid matrices 
only. 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Compound (na/Kg) (ng/Kg) fY/N} 

1 OCDD 987 987 -

6 recalc.wpd 



LDC Report# 48680I2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 7, 2020 

Semivolatiles 

Stage 4 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0194 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-SS356 20F0194-01 Sediment 
LDW20-SS364 20F0194-02 Sediment 
LDW20-SS338 20F0194-03 Sediment 
LDW20-SS338-FD 20F0194-04 Sediment 
LDW20-SS336 20F0194-05 Sediment 
LDW20-SS 106 20F0194-06 Sediment 
LDW20-SS 121 20F0194-07 Sediment 
LDW20-SS 123 20F0194-08 Sediment 
LDW20-SS 123-FD 20F0194-09 Sediment 
LDW20-SS 125 20F0194-10 Sediment 
LDW20-SS 130 20F0194-11 Sediment 
LDW20-SS 130-FD 20F0194-12 Sediment 
LDW20-SS 135 20F0194-13 Sediment 
LDW20-SS 135MS 20F0194-13MS Sediment 
LDW20-SS135MSD 20F0194-13MSD Sediment 

1 
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Collection 
Date 

06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SOG were reported at 13.6°C, 15.6°C, and 20.1 °C 
upon receipt by the laboratory. Since the samples were received the same day that they 
were collected, time did not allow for sufficient cooling of the samples, therefore no data 
were qualified. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SOG. 

3 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits with the following exceptions: 

Associated 
SRMID Compound %R (Limits) Samples Flag AorP 

BIF0662-SRM1 Acenaphthylene 51.7 (52-148) All samples in SDG J (all detects) p 
20F0194 UJ (all non-detects) 

Anthracene 54.7 (57-143) J (all detects) 
UJ (all non-detects) 

X. Field Duplicates 

Samples LDW20-SS338 and LDW20-SS338-FD, samples LDW20-SS123 and LDW20-
SS123-FD, and samples LDW20-SS130 and LDW20-SS130-FD were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (ug/Kg) 

Compound LDW20-SS338 LDW20-SS338-FD RPD 

2-Methylnaphthalene 10.2 10.2 0 

Fluorene 20.0U 10.6 Not calculable 

Phenanthrene 69.3 77.2 11 

Anthracene 19.8 21.1 6 

Fluoranthene 156 153 2 

Pyrene 146 137 6 

4 
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Concentration (ug/Kg) 

Compound LDW20-SS338 LDW20-SS338-FD RPD 

Butylbenzylphthalate 18.3 21.8 17 

Benzo(a)anthracene 58.0 63.6 9 

Chrysene 117 115 2 

Bis(2-ethylhexyl)phthalate 230 202 13 

Benzofluoranthenes, total 180 170 6 

Benzo(a)pyrene 67.4 63.7 6 

lndeno(1,2,3-cd)pyrene 49.9 47.8 4 

Dibenzo(a,h)anthracene 18.1 14.1 25 

Benzo(g,h,i)perylene 62.6 58.9 6 

Concentration (ua/Ka) 

Compound LDW20-SS123 LDW20-SS123-FD RPD 

Phenanthrene 38.5 38.0 1 

Anthracene 12.7 13.9 9 

Fluoranthene 91.4 92.3 1 

Pyrene 89.7 91.2 2 

Butylbenzylphthalate 11.1 20.0U Not calculable 

Benzo(a)anthracene 39.7 38.8 2 

Chrysene 66.0 61.4 7 

Bis(2-ethylhexyl)phthalate 86.8 118 30 

Benzofluoranthenes, total 109 112 3 

Benzo(a)pyrene 42.1 42.9 2 

lndeno(1,2,3-cd)pyrene 29.8 3.5 158 

5 
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Concentration (ua/Ka) 

Compound LOW20-SS123 LOW20-SS123-FO 

Dibenzo(a,h)anthracene 11.1 20.0U 

Benzo(g, h, i)perylene 37.0 36.5 

Concentration (ua/Ka) 

Comoound LOW20-SS130 LOW20-SS130-FO 

Phenanthrene 30.6 30.1 

Anthracene 10.4 10.5 

Fluoranthene 60.3 501 

Pyrene 81.4 65.7 

Butylbenzylphthalate 19.9U 10.4 

Benzo(a)anthracene 28.3 25.0 

Chrysene 45.9 65.8 

Bis(2-ethylhexyl)phthalate 66.8 61.0 

Benzofluoranthenes, total 85.8 71.1 

Benzo(a)pyrene 34.8 27.6 

lndeno(1,2,3-cd)pyrene 24.0 19.9 

Benzo(g, h,i)perylene 25.6 25.8 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

6 
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RPO 

Not calculable 

1 

RPO 

2 

1 

157 

21 

Not calculable 

12 

36 

9 

19 

23 

19 

1 



XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to SRM %R, data were qualified as estimated in thirteen samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

7 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 20F0194 

Samole Comoound Flaa AorP Reason 

LDW20-SS356 Acenaphthylene J (all detects) p Standard reference 
LDW20-SS364 UJ (all non-detects) materials (%R) 
LDW20-SS338 Anthracene J ( all detects) 
LDW20-SS338-FD UJ (all non-detects) 
LDW20-SS336 
LDW20-SS 106 
LDW20-SS121 
LDW20-SS 123 
LDW20-SS123-FD 
LDW20-SS125 
LDW20-SS130 
LDW20-SS 130-FD 
LDW20-SS135 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0194 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0194 

No Sample Data Qualified in this SDG 

8 
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LDC #: 48680I2a 
SDG #: 20F0194 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E) 

Date: 64is-/ay/4o 
Page:_\ ~f __!k' 

Reviewer:...Jlk_ _,. 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

.. . .. •-- Ara"' 

I. Samole recelot/Technical holdim:i times 

II. GC/MS Instrument oerformance check 

Ill. Initial calibration/lCV 

IV. Continuina calibration 

V. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duolicates 

XI. Internal standards 

XII. Compound auantitation RULOQ/LODs 

XIII. Target compound identification 

XIV. System performance 

xv. Overall assessment of data 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SS356 

LDW20-SS364 

LDW20-SS338 P, 
LDW20-SS338-FD v, 
LDW20-SS336 

LDW20-SS 106 

LDW20-SS121 

LDW20-SS123 j)y 

LDW20-SS 123-FD v..,,-
LDW20-SS125 

LDW20-SS130 

LDW20-SS 130-FD 

LDW20-SS 135 

LDW20-SS 135MS 

L:\Windward\Duwamish\4868012aW.wpd 

• 

9/J I A Cnti-r -k»ps_ = r~.~"'c. 
A ... ,,. 

M'I( ~ 14\-t, ~ £ol 
A Ccv ~ 'Zo/4, 
I Pr 

"' ~ j I 

~ 

9J t...c..s s (<.M . 
5w P= '¼A a-A 
A 
A 
A-
~ 

j 

ND = No compounds detected 
R_= Rinsate 

D = Duplicate 
TB = Trip blank 

,_ rn,sv,..f+,'o,-_, 

J(;,<, "'c.. l,,/ c \. ,,,~ -,. Cc 

~ ,01~ ~" 

n/j-,.-

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

lab ID Matrix Date 

20F0194-01 Sediment 06/10/20 

20F0194-02 Sediment 06/10/20 

20F0194-03 Sediment 06/10/20 

20F0194-04 Sediment 06/10/20 

20F0194-05 Sediment 06/10/20 

20F0194-06 Sediment 06/10/20 

20F0194-07 Sediment 06/10/20 

20F0194-08 Sediment 06/10/20 

20F0194-09 Sediment 06/10/20 

20F0194-10 Sediment 06/10/20 

P, 20F0194-11 Sediment 06/10/20 

})~ 20F0194-12 Sediment 06/10/20 

20F0194-13 Sediment 06/10/20 

20F0194-13MS Sediment 06/10/20 

1 

,) 



LDC #: 48680I2a 
SDG #: 20F0194 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E) 

15 LDW20-SS135MSD 20F0194-13MSD 

16 

17 

1A 

Notes· 

lb J: f 06, 2.--- f'/U<.L 
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Date: 6t'/<>r ~ 
Page:~­

Reviewer~ 
2nd Reviewer:=tJ::2 

Sediment 06/10/20 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles (EPA SW 846 Method 8270i 

Validation Area Yes No NA 

I. Technical holdina times / 

Were all technical holding times met? / 

Was cooler temperature criteria met? / 
II. GC/MS Instrument performance check 

Were the DFTPP performance results reviewed and found to be within the specified / 
criteria? 

Were all samples analvzed within the 12 hour clock criteria? / 
Illa. Initial calibration 

Did the laboratorv perform a 5 point calibration prior to sample analysis? / 
Were all percent relative standard deviations (%RSD) ~ 20% and relative response / factors (RRF) within method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
/ fit acceptance criteria of> 0.990? 

I/lb. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration / 
for each instrument? 

Were all percent differences (%D) < 30%? / 
IV. Continuing calibration 

Was a continuing calibration standard analyzed at least once every 12 hours for /" each instrument? 

Were all percent differences (%D) ~ 20% and relative response factors (RRF) within / method criteria? 

V. Laboratory Blanks 

Was a laboratory blank associated with every sample in this SDG? / 
Was a laboratory blank analyzed at least once every 12 hours for each matrix and / concentration? 

Was there contamination in the laboratory blanks? If yes, please see the blanks / validation findings worksheet. 

VI. Field blanks 
V 

Were field blanks were identified in this SDG? / 
Were target compounds detected in the field blanks? / 

VII. Surroaate spikes 

Were all surrogate percent recoverv (%R) within QC limits? / 
If 2 or more base neutral or acid surrogates were outside QC limits, was a / reanalvsis oerformed to confirm %R? 

If any percent recoveries (%R) was less than 10%, was a reanalysis performed to 
confirm %R? / 

VIII. Matrix spike/Matrix spike duplicates / 
/ 

Were matrix soike (MS) and matrix soike duolicate (MSD) analvzed in this SDG? 

Level IV Checklist_8270D_rev02.wpd 

V 

/ 
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LDC #:. __ \(_l>_CJ _~_.r:_?,().,, VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / (RPO) within the QC limits? 

IX Laboratory control samples 

Was an LCS analvzed oer extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPO) within 

/ the QC limits? 
I 

X Field duplicates 

Were field duplicate pairs identified in this SDG? / 
Were target compounds detected in the field duplicates? / 

F 

XI. Internal standards 

Were internal standard area counts within -50% to +100% of the associated / calibration standard? 

Were retention times within + 30 seconds of the associated calibration standard? / 
XII. Comoound auantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/Rls? / 
Were the correct internal standard (IS), quantitation ion and relative response factor / 
(RRF) used to quantitate the compound? 

Were compound quantitation and RLs adjusted to reflect all sample dilutions and / dry weight factors applicable to level IV validation? 

XIII. Target comoound identification 

Were relative retention times {RRTs) within + 0.06 RRT units of the standard? / 
Did compound spectra meet specified EPA "Functional Guidelines" criteria? / 
Were chromatoQram peaks verified and accounted for? / 
XIV. System performance 

System performance was found to be acceptable. /l 
XV. Overall assessment of data / 

Overall assessment of data was found to be acceotable. / 

Level IV Checklist_8270D_rev02.wpd 

NA 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalale AAAA. Dibenzothiophene A1. N-Nilrosodiethylamine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranlhene B1. N-Nitrosodi-n-butylarnine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo{b)fluorene C1. N-Nitrosomethylethylamine 

D. 1,3-Dichlorobenzene DD. Acenaphthylene ODD. Chrysene DODD. cis/lrans-Decalin 01. N-Nitrosomorpholine 

E. 1,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolldlne 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retana F1. Phenacetin 

G. 2-Melhylphenol GG. Acenaphlhene GGG. Benzo{b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene 

H. 2,2'-0xybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1,4-Dioxane 11. Methyl methanesulfonate 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1 . Ethyl methanesulfonate 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. o,o' ,o"-Trielhylphosphorothioate 

L. Nilrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. n-Phenylene diamine 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1,4-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N 1. N-Nitro-o-toluidine 

0. 2,4-Dimethylphenol 00. 4-Nitroanillne 000. N-Nitrosodimethylamine 0000. 1,2-Diphenylhydrazine 01. 1,3,5-Trinitrobenzene 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinilro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzene 

Q. 2,4-Dichlorophenol aa. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol 01. 4-Aminobiphenyl 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R1. 2-Naphthylamine 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. Triphenylene 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Melhylnaphthalene TTTT. 1-Melhyldibenzothiophene (1MDD T1. Octachlorostyrene 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)lhiophene UUUU .. 2,3,4,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol VV. Anthracene VVV.Benzonaphlhothiophene VVVV. 1,2,4,5-Telrachlorobenzene V1. 1,4-phenylenedlamine 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene WWWW .• 2-Picoline W1. Methapyrilene 

X. Hexachlorocyclopentadlene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. 3-Methylcholanthrene X1. Pentachloroelhane 

Y. 2,4,6-Trichlorophenol VY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethyiphenethylamine Y1. 3,3'-Dimethylbenzidine 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene ZZZZ. Hexachloroprooene Z1. o-Toluidine 

At. 1,~zof ft.1or"'4'\~ , n=fitl 
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LDC #: lf"t <. ¥0 I U...,, 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) ( ~ fZJV) 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
_,_+-=-"'"'N...._/A___ Was a LCS required? 
"""""~"'"'N=IA..... Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPO) within the QC limits? 

LCS LCSD 
# LCS/LCSDID Compound %Rllimitsl %R (Limits) RPD (Limits) Associated Samoles 

F-> :r Fo G-<i2-SJOij Pb 51.7 ('5"2-1~) ( ) ( ) All ( l~D .1-pff 1 
vv ~-7 < sr ... 11,> I ' y ( ) ( ) . 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) I l I ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I \ I \ I \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I \ ( ) ( \ 

LCSLCSD.wpd 

Page: _j_of_\ 

Reviewer: ~ 
2nd Reviewer: __=::JL_ 

Qualifications 

3/lA~ If> 
v 



LDC#: 4868012a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

ETHOD: GCMS SVOA (EPA SW 846 Method 8270E) 
Y NA Were field duplicate pairs identified in this SDG? 
Y NA Were target analytes detected in the field duplicate pairs? 

Concentration (ug/Kg) 

Compound 3 4 

w 10.2 10.2 

NN 20.0U 10.6 

uu 69.3 772 

w 19.8 21.1 

VY 156 153 

zz. 146 137 

AAA 18.3 21.8 

CCC 58.0 63.6 

ODD 117 115 

EEE 230 202 

A2. 180 170 

Ill 67.4 63.7 

JJJ 49.9 47.8 

KKK 18.1 14.1 

111 R7.R AA.9 

I I 
Concentration (ug/Kg) 

I Compound 8 9 

uu 38.5 38.0 

w 12.7 13.9 

VY 91.4 92.3 

zz. 89.7 912 

AAA 11.1 20.0U 

CCC 39.7 38.8 

DDD 66.0 61.4 

EEE 86.8 118 

A2. 109 112 

Ill 42.1 42.9 

JJJ 29.8 3.5 

KKK 11.1 20.0U 

LLL 37.0 AA.5 

Concentration (ug/Kg) 

Compound 11 12 

uu 30.6 30.1 

w 10.4 10.5 

VY 60.3 501 

I 

Page:_1_of_!k 
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RPD 

0 

NC 

11 

6 

2 

6 

17 

9 

2 

13 

6 

6 

4 

25 

R 

RPD I 
1 

9 

1 

2 

NC 

2 

7 

30 

3 

2 

158 

NC 

1 

RPD 

2 

1 

157 



LDC#: 4868012a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

B O: GC MS SVOA (EPA SW 846 Method 8270E) 
Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (ug/Kg) 

Compound 11 12 

u. 81.4 65.7 

AAA 19.9U 10.4 

CCC 28.3 25.0 

DOD 45.9 65.8 

EEE 66.8 61.0 

A2 85.8 71.1 

Ill 34.8 · 27.6 

JJJ 24.0 19.9 

111 25.6 ?'-A 

V:\Josephine\FIELD OUPLICATES\48680l2a windward duwamish.wpd 
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RPO 

21 

NC 

12 

36 

9 

19 

23 

19 

1 



LDC #: 4868012a VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 8270E ) 

Page:_1_of_1_ 
Reviewer:~ 

2nd Reviewer: ___f:j__ 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified 
below using the following calculations: 

RRF = (AJ(Cis)/(Ais)(CJ 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound (IS) 

1 ICAL 06/26/20 Phenol (DCB) 

Naphthalene (NPT) 

NT10 Fluorene (ANT) 

Phenanthrene (PHN) 

Fluoranthene (CRY) 

BEHP (DNOP) 

Benzo(g,h,i)perylene (PRY) 

062620 svoa nt10 

Ax = Area of Compound 

Cx = Concentration of compound, 

S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 

(RRF 10 std) (RRF 10 std) 

1.56542 1.56542 

1.02917 1.02917 

1.74545 1.74545 

1.09634 1.09634 

1.79823 1.79823 

0.51752 0.51752 

1.28998 1.28998 

Reported 

Average RRF 

(Initial) 

1.51555 

0.98495 

1.53228 

1.07498 

1.73035 

0.48659 

1.23261 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

1.51555 6.8 6.8 

0.98495 4.3 4.3 

1.53228 9.1 9.1 

1.07498 3.3 3.3 

1.73035 6.4 6.4 

0.48659 4.2 4.2 

1.23261 4.9 4.9 



LDC # 48680l2a VALIDATION FINDINGS WORSHEET 
Continuing Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 8270E ) 

Page:_1_of 1 
Reviewer:4 

2nd Reviewer: __ _ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 
for the compounds identified below using the following calculation: 

% Difference= 100 * (ave. RRF - RRF)/ave. RRF 

RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

# Standard ID Date Compound 

1 NT1020062902 6/29/2020 Phenol 

Naphthalene 

NT10 Fluorene 

Phenanthrene 

Fluoranthene 

BEHP 

(IS) 

(DCB) 

(NPT) 

(ANT) 

(PHN) 

(CRY) 

(DNOP) 

Benzo(g,h,i)perylene (PRY) 

Where: 

ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, 

Reported 

Average RRF RRF 

(Initial) (CCV) 

1.51555 1.61191 

0.98495 1.01749 

1.53228 1.70139 

1.07498 1.09561 

1.73035 1.81567 

0.48659 0.50856 

1.23261 1.22650 

Recalculated 

RRF 

(CCV) 

1.61191 

1.01749 

1.70139 

1.09561 

1.81567 

0.50856 

1.22650 

Cx = Concentration of compound, 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 

%D %D 

6.4 6.4 

3.3 3.3 

11.0 11.0 

1.9 1.9 

4.9 4.9 

4.5 4.5 

0.5 0.5 



LDC #:_'-f_lS'_~ -~ '}; u- VALIDATION FINDINGS WORKSHEET 
Surrogate Resul_ts Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270D) 

Page:_1_of_1 _ 

Reviewer: JVG 
2nd reviewer: S 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

Sample ID ~ \ 

Surrogate 
Spiked 

N itrobenzene-d5 S',ao 
2-Fluorobiphenyl 

Terphenyl-d 14 V 

Phenol-d5 1.c;o 
2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 • 
1,2-Dichlorobenzene-d4 «;,db 

s I ID ampie : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1, 2-Dichlorobenzene-d4 

s I ID amo1e 

Surrogate 
SPiked 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

~I IRRr.AI r. wnrl 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

1>. 7' y' C ,., 
~. >'?<f 11,q 
r?. C,!"o ,~.o 
4.5'7 ,,, , 
4. ,6,, ~, .. cf 
>· 11--v '1i. g 
5,6~/ fl'1.7 

-; • 7.r.(:' l114,'i 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found RePorted 

Percent 
Recovery Percent 

Recalculated Difference 

'"- ' 0 

7,.1 
7 J:>. 0 

',,. , 
,1.4 

7f( .... ~ 

'7- 7 
,4,e, ~ • 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D} 

Page:_1_of_1_ 

Reviewer: JVG 
2nd R-eviewer:_<J __ 

The percent recoveries (%R) and Relative Percent Difference (RPO) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 100 * (SSC - SC)/SA 

RPO = I MSC - MSC I * 2/(MSC + MSDC) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: ___ \~_/(_( ____ _ 

Spike Sample Spiked Sample 
Added Concen,iration Concen,t:tion 

Compound ( ~,kQ ) (l,t;, ~~) ( i.v-. ) 
✓ . ..., ., 

O Mc:tn .. ., Mc:tn ------ ' .. ., 
Phenol ~(10 ~tJl") 

0 chi <:fl< . 
N-•~ .-1:_.,.._ ,.: e 

4-Ch'---., _L'_ henol 

Acenaphthene 
~c:;I ..sao 0 4-"P/ fzl 

Pentach ·-' 
Pyrene Sdl) Sit) ~Cf-$' 4-r¢ cf~i 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

··-·-·- e>-;1, .. 
---•-•- "'-u, .. n,,_,. __ ._ """''••c:,n 

Percent Recovery Percent Recovery RPD 

- .,, ___ ,_ - ., ___ ,_ - J 

., ___ ,_ 

l'1,.c. i'1.c ~-) ~- 2,e; ~ '3.cl\ 

~7 ~.c. ~"Y ~cf_').,- \.7to r. 's-

~-1 Si',o ~-7 ~-' 2., fi;. :>,.~j 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #:_'-f_~_C_)s" .t. 'UL VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: JVG 
2nd Reviewer: <f__;_ 

The percent recoveries (%R) and Relative Percent Difference (RPO) Of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: sr:r::0"~2..- k1 

I I 
Spike Spike I I CS II ICSD I 
Added Concentration I I Compound ( Lv;. l,_ ) ( Lt tL_ ) Percent Recove!}'. Percent Recoverv 

' fl ✓ 

I}' r-~n I r-c, I t"~n It"~ - o---•- - o---•- -
Phenol S-oc> Nr <f 2;,?.> IJA ~ .. (" 'BG-~ 
N....;., ___ -u,- -~,--.. ,ine 

4--· ~ -- ·-· ,.,phenol / 

Acenaphthene '5"02) 4,.,..,..., <it(:.+ !sc:t-_cf ~ 
- '"" ol / 

/ 

~QI) 
/ 

41tt- .r q4.7 qf,. g / Pyrene J 

r 

I r-c,11 r-~n 

RPD 

o---•-•••-•-,. 

~ 
~ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when 
reported results do not agree within 10.0% of the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page: 11 
Reviewer: JV 

2nd reviewer: _____ aa.,. 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10. 0% of the reported results? 

Concentration = ffixl(!,.illl,)(DF)(2. 0) Example: 
(A.)(RRF)(Vol<Vi)(%S) tz. 1'1 A, = Area of the characteristic ion (EICP) for the Sample I.D. 

compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

Cone.= ( l'f I f"Z.") ( 4. 0 )( I "'-I,..- )( JOOO ) )( 1. = Amount of internal standard added in nanograms (ng) ) 

~~~< I •7J6t,~) ( 2s-~",) ( e>(~~) ) 

v. = Volume or weight of sample extract in milliliters (ml) or 
grams (g). ' 

v, = Volume of extract injected in microliters (ul) = 11 f:?'1-~ 
v. = Volume of the concentrated extract in microliters (ul) 

I fr,o ~ tr, y 

Df = Dilution Factor. 
,,.,,, 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 

# Sample ID Compound 
Concent~on 

(~ 
Concenttion 
(~ ) Qualification 

Y'/ 11, 6 
../ 

, 
I/ 

~ II<, o -

RECALC.wpd 



LDC Report# 48680I2b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 7, 2020 

Semivolatiles 

Stage 4 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0194 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-SS356 20F0194-01 Sediment 
LDW20-SS364 20F0194-02 Sediment 
LDW20-SS338 20F0194-03 Sediment 
LDW20-SS338-FD 20F0194-04 Sediment 
LDW20-SS336 20F0194-05 Sediment 
LDW20-SS 106 20F0194-06 Sediment 
LDW20-SS121 20F0194-07 Sediment 
LDW20-SS 123 20F0194-08 Sediment 
LDW20-SS123-FD 20F0194-09 Sediment 
LDW20-SS 125 20F0194-10 Sediment 
LDW20-SS130 20F0194-11 Sediment 
LDW20-SS 130-FD 20F0194-12 Sediment 
LDW20-SS135 20F0194-13 Sediment 
LDW20-SS 135MS 20F0194-13MS Sediment 
LDW20-SS135MSD 20F0194-13MSD Sediment 

1 
V:\LOGIN\WINDWARD\DUWAMISH\4868012B_W14.DOC 

Collection 
Date 

06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E in Selected Ion Monitoring (SIM) mode 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 13.6°C, 15.6°C, and 20.1°C 
upon receipt by the laboratory. Since the samples were received the same day that they 
were collected, time did not allow for sufficient cooling of the samples, therefore no data 
were qualified. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all compounds with the following exceptions: 

Associated 
Date Compound %D Samples Flag AorP 

06/26/20 N-Nitrosodiphenylamine 41.9 All samples in SDG UJ (all non-detects) A 
20F0194 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

3 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

IX. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits with the following exceptions: 

Associated 
SRMID Compound %R(Llmlts) Samples Flag AorP 

BIF0662-SRM2 1,4-Dichlorobenzene 32.0 (34-166) All samples In SDG J (all detects) p 
20F0039 UJ (all non-detects) 

1,2-Dichlorobenzene 29.8 (36-164) J (all detects) 
UJ (all non-detects) 

X. Field Duplicates 

Samples LDW20-SS338 and LDW20-SS338-FD, samples LDW20-SS123 and LDW20-
SS123-FD, and samples LDW20-SS130 and LDW20-SS130-FD were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (ug/Kg) 

Compound LDW20-SS338 I LDW20-SS338-FD RPO 

I Benzyl alcohol I 25.4 I 34.2 I 30 I 
4 
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Concentration (ug/l(g) 

Compound LDW20-SS338 LDW20-SS338-FD 

Benzoic acid 58.9 51.5 

Pentachlorophenol 2.4 2.6 

Concentration (ug/Kg) 

Compound LDW20-SS123 LDW20-SS123-FD 

1,4-Dichlorobenzene 17.7 5.0U 

Benzyl alcohol 9.3 7.3 

Concentration (ua/Kal 

Compound LDW20-SS130 LDW20-SS130-FD 

1,4-Dichlorobenzene 1.9 1.7 

Benzyl alcohol 4.7 20.0U 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria. 

XIII. Target Compound Identifications 

All target compound identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. Overall Assessment of Data 

RPD 

13 

8 

RPD 

Not calculable 

24 

RPD 

11 

Not calculable 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV %D and SRM %R, data were qualified as estimated in thirteen samples. 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary- SDG 20F0194 

Samole Comoound Flaa AorP Reason 

LDW20-SS356 N-Nitrosodiphenylamine UJ (all non-detects) A Initial calibration 
LDW20-SS364 verification (%D) 
LDW20-SS338 
LDW20-SS338-FD 
LDW20-SS336 
LDW20-SS106 
LDW20-SS121 
LDW20-SS123 
LDW20-SS 123-FD 
LDW20-SS125 
LDW20-SS130 
LDW20-SS130-FD 
LDW20-SS135 

LDW20-SS356 1,4-Dichlorobenzene J ( all detects) p Standard reference 
LDW20-SS364 UJ (all non-detects) materials (%R) 
LDW20-SS338 1,2-Dichlorobenzene J (all detects) 
LDW20-SS338-FD UJ (all non-detects) 
LDW20-SS336 
LDW20-SS106 
LDW20-SS121 
LDW20-SS 123 
LDW20-SS123-FD 
LDW20-SS 125 
LDW20-SS 130 
LDW20-SS 130-FD 
LDW20-SS135 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary- SDG 20F0194 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary- SDG 20F0194 

No Sample Data Qualified in this SDG 

7 
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LDC #: 48680I2b 
SDG #: 20F0194 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc. 

METHOD: GC/MS Pelym-.1slear 4~~ l=lyEiroGarbgns (EPA SW 846 Method 8270E-SIM) 

Date: Oi' / °' /~ 
Page:_j_of "Y 

Reviewer: cW 
2nd Reviewer: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

xv. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

' •• • .. __ A • .,..,. 

Samole receiot/Technical holding times 

GC/MS Instrument oerformance check 

Initial calibration/lCV 

Continuina calibration 

Laboratorv Blanks 

Field blanks 

Surroaate soikes 

Matrix soike/Matrix soike duolicates 

Laboratorv control samoles 

Field duolicates 

Internal standards 

Compound auantitation RL/LOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SS356 

LDW20-SS364 

LDW20-SS338 P. 
LDW20-SS338-FD P, 
LDW20-SS336 

LDW20-SS106 

LDW20-SS121 

LDW20-SS123 

LDW20-SS123-FD 

LDW20-SS125 

LDW20-SS130 

LDW20-SS130-FD 

LDW20-SS135 

LDW20-SS135MS 

[).,,. 

DY 

L:\Windward\Duwamish\4868012bW .wpd 
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~w, A C'<M,U ft""1S : I~. 6 °c 
A 

A 1$1\1 \cAv ~ :zol 
A 
~ 
~ 

/),. 

A 
.>IA) 

<111.\ 
.L1. 

ri 
~ 
~ 
A 

ND= No compounds detected 
R = Rinsate 

C(Aj~ 2c?, 

us 
_I): 

.. 

S1t.tv1 

~~ t/4 
' 

D = Duplicate 
TB= Trip blank 

,_ 

,s;.,•c. . 

\l"Y 

' 

?o.,•c, (~.':::"~~ 
'-

'°"~ '3o 7.. 

11/,-z., 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Lab ID Matrix Date 

20F0194-01 Sediment 06/10/20 

20F0194-02 Sediment 06/10/20 

20F0194-03 Sediment 06/10/20 

20F0194-04 Sediment 06/10/20 

20F0194-05 Sediment 06/10/20 

20F0194-06 Sediment 06/10/20 

20F0194-07 Sediment 06/10/20 

20F0194-08 Sediment 06/10/20 

20F0194-09 Sediment 06/10/20 

20F0194-10 Sediment 06/10/20 

D~ 20F0194-11 Sediment 06/10/20 

1)-,, 20F0194-12 Sediment 06/10/20 

20F0194-13 Sediment 06/10/20 

20F0194-13MS Sediment 06/10/20 

1 
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LDC #: 48680I2b 
SDG #: 20F0194 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc. 

METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (EPA SW 846 Method 8270E-SIM) 

15 LDW20-SS135MSD 20F0194-13MSD 

16 

17 

IHI 

Notes· - PJI F 0,,2.- ~lk'l-
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Reviewer:...$,_ ,,., 
2nd Reviewer:__(J..L_ 

Sediment 06/10/20 



LDC #:. __ fg_,_W~_!_2b VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles (EPA SW 846 Method 8270 -SIM) 

Validation Area Yes No NA 

I. Technical holding times 

Were all technical hofdin!l times met? / 
Was cooler temoerature criteria met? / 
II. GCIMS Instrument oerformance check (Not reauiredJ 

Were the DFTPP performance results reviewed and found to be within the specified / 
criteria? 

Were all samples analyzed within the 12 hour clock criteria? 7 
Illa. Initial calibration 

Did the faboratorv oerform a 5 point callbration orior to samole analvsls? / 
Were all percent relative standard deviations (%RSD) ~~and relative response / 

v 
factors (RAF) > 0.05? 

Was a curve flt used for evaluation? If yes, did the initial calibration meet the curve fit / acceptance criteria of > 0.990? 

I/lb. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration for /' each instrument? 
v 

Were all percent differences (%0) «<1%? / , 
IV. Continuina calibration 

Was a continuing calibration standard analyzed at feast once every 12 hours for each / instrument? 

Were all oercent differences (%D) < 20% and relative resnonse factors (RAF) > 0.05? / 
V. Laboratory Blanks 

Was a laboratory blank associated with every sample in this SDG? / 
Was a laboratory blank anafvzed for each matrix and concentration? / 

Was there contamination in the laboratory blanks? if yes, please see the blanks / 
validation findin!ls worksheet. 

VI. Field blanks 

Were field blanks identified in this SDG? /"' 

Were taraet compounds detected in the field blanks? / 

VII. Su"oaate soikes 

Were all surrogate percent differences (%A) within QC limits? 
/,,, 

If 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis 
/ I pelformed to confirm %A? 

If any percent recoveries (%A) was less than 10 percent, was a reanalysis performed /v 
to confirm %A? 

Level IV checklist_8270C-SIM_rev02.wpd 
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Reviewer:~ 

2nd Reviewer:~ 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Matrix spike/Matrix spike duplicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) I within the QC limits? 

IX. Laboratory control samples / 

Was an LCS analvzed oer analvtical batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within / . 
the nr:. limits? 

X. Field duplicates 

Were field duplicate pairs identified in this SDG? / 
/ 

Were taraet compounds detected in the field duolicates? 

XI. Internal standards 

Were internal standard area counts within -50% or +100% of the associated calibration / 
standard? 

Were retention times within + 30 seconds of the associated calibration standard? 
/ 

XII. Comaound auantltatlon 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? / 
Were the correct internal standard (IS), quantitation ion and relative response factor / 
(RRF) used to quantitate the compound? 

Were compound quantitation and RLs adjusted to reflect all sample dilutions and dry 
/ 

weight factors applicable to level IV. validation? 

XIII. Target compound identification 

Were relative retention times <RRT's) within + 0.06 RRT units of the standard? / 
Did comPound spectra meet snecified EPA "Functional Guidelines• criteria? 

/ 

Were chromatoaram ceaks verified and accounted for? / 
XIV. System performance 

System performance was found to be acceptable. /1 
XV. Overall assessment of data 

/ 

overall assessment of data was found to be acceotable. / 

Level IV checklist_8270C-SIM_rev02.wpd 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AAA. Butylbenzylphthalate MM. Dibenzothiophene A1. N-Nitrosodiethylamine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene B1. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. N-Nitrosomethylethylamine 

D. 1,3-Dichlorobenzene DD. Acenaphthylene DDD. Chrysene DDDD. cis/trans-Decalin D1. N-Nitrosomorpholine 

E. 1,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolidine 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminoftuorene 

H. 2,2'-Oxybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide 

I. 4•Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1,4-Dioxane 11. Methyl methanesulfonate 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ.Acetophenone J1. Ethyl methanesulfonate 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. o,o' ,o"-Triethylphosphorothioate 

L. Nltrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. n-Phenylene diamine 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1,4-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorene NNN.Aniline NNNN. 2,6-Dichlorophenol N 1. N-Nitro-o-toluidine 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 1,2-Diphenylhydrazine 01. 1,3,5-Trinitrobenzene 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzene 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 4-Aminobiphenyl 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R 1. 2-Naphthylamine 

S. Naph,halene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. Triphenylene 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. Octachlorostyrene 

U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene UUUU .. 2,3,4,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol W. Anthracene WV.Benzonaphthothiophene WW. 1,2,4,5-Tetrachlorobenzene V1. 1.4-phenylenediamine 

W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene WWWW .. 2-Picoline W1. Methapyrilene · 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. 3-Methylcholanthrene X1. Pentachloroethane 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethylamine Y1. 3,3'-Dimethylbenzidine 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene ZZZZ. Hexachloropropene Z1. o-Toluidine 

COMPNDL_SVOA long list.wpd 



METHOD: GC/MS PAH (EPA SW 846 Method 8270D-SIM) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

-~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
-'l NIA Was an initial calibration verification standard analyzed after each ICAL for each instrument? 
Y fN 1N/A Were all %D within the validation criteria of ~0% %D ? 

~ 

· Finding %D 
# Date Standard ID Comoound (Limit: <20.D~ Associated Samoles 

°'k' no SIFt>~q~- ~CV f_ /J/.1 41. "I A-II (._1h) . \. ,., 

ICVsvoa.wpd 

Page:..l:_of_l 

Reviewer: ~ 
2nd Reviewer:_..;~i.ci:::....._ 

Qualifications 

J /1,,iJ° /'A 

. 



METHOD: GC/MS PAH (EPA SW 846 Method 8270D-SIM) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) ( ~ fl/vJ 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Was a LCS required? 

{ YI N N/A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPO) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Comoound %R (Limits) %RILimitsl RPO (Limits) 

2> I= F6,, Z -S/tMZ. (:; ~f,o < '4_ Ju.> ( ) ( ) 

F 2-'J. , ( ,,, _,,4> ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( } ( } 

( } ( ) ( } 

( ) ( } ( ) 

( } ( } ( } 

( ) ( } ( ) 
-

( } ( ) ( } 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCSLCSD.2SD 

Associated Samples 

A.11 7llf\ .... ,1 .... J 
~ ' ~ i; / 

Page: _i_ot_ 1 
Reviewer:~ 

2nd Reviewer:~ 

Qualificati 

J"/v.r /p 
\ 



LDC#: 48680I2b VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

&OD: GCMS SVOA (EPA SW 846 Method 8270E-SIM) 
Were field duplicate pairs identified in this SDG? 
Were target analytes detected in the field duplicate pairs? 

Concentration (ug/Kg) 

Compound 3 4 

QQQ 25.4 34.2 

PPP 58.9 51.5 

TT 2.4 2.6 

I I 
Concentration (ug/Kg) 

I Compound 8 9 

E 17.7 5.0U 

QQQ 9.3 7.3 

Concentration (ug/Kg) 

Compound 11 12 

E 1.9 1.7 

QQQ 4.7 20.0U 

V:\Josephine\FIELD DUPLICATES\4868012b windward duwamish.wpd 

Page:_1_of_1_ 
Reviewer: JVG 

2nd Reviewer: :r:::s= 

RPD 

30 

13 

8 

I RPD I 
NC 

24 

RPD 

11 

NC 



LDC #: 48680I2b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 8270E-SIM ) 

Page:_1_of_1_ 
Reviewer: t!J.G 

2nd Reviewer: -------

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified 
below using the following calculations: 

RRF = (AJ(Cis)l(Ais)(CJ 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound (IS) 

1 ICAL 06/26/20 1,4-DCB 

SIM 1,2,4-TCB 

(DCB) 

(NPT) 

NT10 N-Nitrosodiphenylamine (PHN) 

062620 svoasim nt10 

Ax = Area of Compound 

Cx = Concentration of compound, 

S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 

(RRF 5 std) (RRF 5 std) 

1.37648 1.37648 

0.39447 0.39447 

0.46933 0.46933 

Reported 

Average RRF 

(Initial) 

1.36262 

0.41526 

0.48124 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

1.36262 2.6 2.6 

0.41526 7.6 7.6 

0.48124 6.7 6.7 



LDC # 4868012a VALIDATION FINDINGS WORSHEET 
Continuing Calibration Calculation Verification 

METHOD: GC/MS SVOA (EPA SW 846 Method 8270E-SIM) 

Page:_1_of_1_ 
Reviewer:~ 

2nd Reviewer:~ 

The percent difference (%D} of the initial calibration average Relative Response Factors (RRFs} and the continuing calibration RRFs were recalculated 
for the compounds identified below using the following calculation: 

% Difference= 100 * (ave. RRF - RRF)/ave. RRF 

RRF = (Ax}(Cis}/(Ais}(Cx} 

Calibration 

# Standard ID Date Compound 

1 NT1020062902 6/29/2020 1,4-DCB 

1,2,4-TCB 

NT10 Pentachlorophenol 

(IS) 

(DCB) 

(NPT) 

(PHN) 

Where: 
ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 

Reported 

Average RRF RRF 

(Initial) (CCV) 

1.36262 1.33210 

0.41526 0.40708 

0.48124 0.49999 

Recalculated 

RRF 

(CCV) 

1.33210 

0.40708 

0.49999 

Cx = Concentration of compound, 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 

%D %D 

2.2 2.2 

2.0 2.0 

3.9 3.9 



LDC #:_<f_~-~ r '2J, VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270¥) .... Srflt 

Page:_1 _of_1 _ 
Reviewer: JVG 

2nd reviewer: z::::> 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

s I ID amoe : :F r 
Surrogate 

Soiked 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terphenyl-d 14 t~0o 
Phenol-d5 

2-Fluorophenol 1.:s-o 
2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

Sample ID: 

Surrogate 
Soiked 

Nitrobenzene-d5 

2-Fluorobiphenyl 

T erphenyl-d 14 

Phenol-d5 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

S I ID amole 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

!':I IRRr.AI r. wnrl 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reoorted 

~.~ C,g,&1 

4. ''1 (,J. " 

Percent 
Surrogate Recovery 

Found Reoorted 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

,e. c, c) 

,1.b c) 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: *' S-C l 2/o VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

s~ € 
METHOD: GC/MS ~ (EPA SW 846 Method 8270f:-SIM) 

Page:_1_of_j_ 
Reviewer:~ 

2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPO) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 * (SSC - SC)/SA 

RPD = I MSC - MSC I* 2/(MSC + MSDC) 

Where: SSC = Spiked sample concentration 
SA= Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: ___ \_4__._(i_C..;_S" ____ _ 

Spike Sample Spiked Sample 

Compound ~d~ ( l ) 
Concen,tion 

( ~ [d-. Concen!,f!,.,~ 
( a..t 

./ . (,/ . 
V .... uc:n - .... u~n 

Acenaphthene 

Pyrene 

fe,.f lf5"60 (S-O'D () ,~,o l"6o 

I 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

---~-·- .,,_,. __ •--•~-- .,,_,, __ -- .. ..,, .. .,,n 

Percent Recoverv Percent Recoverv RPO 

- ... __ ;..,_ - ... ___ ,_ - ..,, ___ ,_ 

t,: I Is7 I ~-8" lsG.7 <>. ff~ t), 17 

. 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

Sl/1'/t- € 
METHOD: GC/MS f¥tH (EPA SW 846 Method a21oe:s1M) 

Page:_1_of_1_ 
Reviewer:~ 

2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPO = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: 'e> J: \="' O(, (i "2 - ~ S.,2. 

Spike Spike I l"C: I ,.,..,.. 1r.:~11r.:!-tn 

Compound 
Adt! 

( ~ ) 
Concenlation 

( u,;. .,_ \. Percent Recoverv Percent Recovery RPO 
...J ., 

d LCSD LCS LCSD II LCS Reported Recalc. Reported Recalc. Reported Recalculated 

Acenaphthene 

Pyrene 

Pa' lc;c.,o lit\- l!tJl> AA ~ ... ~ ~.g-
C" 

' 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not agree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC/MS ~4i:PA SW 846 Method a210£s1M) 

Page:_1_of_1_ 

Reviewer: -f!:5. 
2nd reviewer:___.__.""-_ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = {AJ(UN.}(DF}(2.0) Example: 
(AJ(RRF)(Vo)(V1)(%S) 

i I, 4', ~ Ax = Area of the characteristic ion (EICP) for the Sample I.D. 
' compound to be measured 

A1s = Area of the characteristic ion (EICP) for the specific 
internal standard 

(fo'?7 2 ( -f.o} ( f #\f.. J ((&OD/ 1. = Amount of internal standard added in nanograms (ng) Cone.= 

Vo = Volume or weight of sample extract in milliliters (ml) or (1S7111) (I.~, 7'l-) (\7. ;~?) (o. r;, 777) 
grams (g). 

'tb ~ 41 V1 = Volume of extract injected in microiiters (ul) = f, 
V1 = Volume of the concentrated extract In mlcroliters (ul) 

Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 

# Sample ID Compound 
Concent~on cu,_ ·..: Concent::on 

( IN. J . Qualification 

\ I~ - pe,g \ . "' 
, 

/ . / 7 -

RECALC.wpd 



LDC Report# 48680I3a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 7, 2020 

Hexachlorobenzene 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0194 

Laboratory Sample 
Sample Identification Identification 

LDW20-SS356 20F0194-01 
LDW20-SS364 20F0194-02 
LDW20-SS338 20F0194-03 
LDW20-SS338-FD 20F0194-04 
LDW20-SS336 20F0194-05 
LDW20-SS 106 20F0194-06 
LDW20-SS 121 20F0194-07 
LDW20-SS 123 20F0194-08 
LDW20-SS 123-FD 20F0194-09 
LDW20-SS 125 20F0194-10 
LDW20-SS 130 20F0194-11 
LDW20-SS 130-FD 20F0194-12 
LDW20-SS135 20F0194-13 
LDW20-SS356MS 20F0194-01 MS 
LDW20-SS356MSD 20F0194-01 MSD 

1 
V:\LOGIN\WINDWARD\DUWAMISH\4868013A_Wl3.DOC 

Collection 
Matrix Date 

Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Hexachlorobenzene by Environmental Protection Agency (EPA) SW 846 Method 8081 B 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 13.6°C, 15.6°C, and 20.1 °c 
upon receipt by the laboratory. Since the samples were received the same day that they 
were collected, time did not allow for sufficient cooling of the samples, therefore no data 
were qualified. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-DDT and Endrin breakdowns (%8D) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0%. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0%. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0%. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

3 
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VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

Samples LDW20-SS338 and LDW20-SS338-FD, samples LDW20-SS123 and LDW20-
SS123-FD, and samples LDW20-SS130 and LDW20-SS130-FD were identified as field 
duplicates. No results were detected in any of the samples. 

XI. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 

4 
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Duwamish AOC4 
Hexachlorobenzene - Data Qualification Summary - SDG 20F0194 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene - Laboratory Blank Data Qualification Summary - SDG 
20F0194 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene - Field Blank Data Qualification Summary- SDG 20F0194 

No Sample Data Qualified in this SDG 

5 
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LDC #: 48680I3a 
SDG #: 20F0194 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc. 

METHOD: GC Hexachlorobenzene (EPA SW846 Method 8081 B) 

Date: ~/b"f /1-o 
Page:_l._1kf 

Reviewer: 
2nd Reviewer: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

u_,._,_.,, __ A._,. 

I. Sample receipt/Technical holdina times 

II. GC Instrument Performance Check 

Ill. Initial calibration/lCV 

IV. Continuina calibration 

V. Laboratory Blanks 

VI. Field blanks 

VII. Surroaate spikes /rs 
VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Compound auantitation/RULOQ/LODs 

XII. Taraet compound identification 

XIII. Svstem Performance 

VI\/ n,•---" ~f .,_.__ 

Note: A = Acceptable 

-
1 

-2 

-3 

-4 .... 
5 

l -7 -8 -9 -10 
..... 
11 -12 -13 

14 

15 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SS356 

LDW20-SS364 

LDW20-SS338 

LDW20-SS338-FD 

LDW20-SS336 

LDW20-SS106 

LDW20-SS121 

LDW20-SS123 

LDW20-SS 123-FD 

LDW20-SS125 

LDW20-SS130 

LDW20-SS130-FD 

LDW20-SS135 

LDW20-SS356MS 

LDW20-SS356MSD 

!>:t f"C,~1'1- !>ti:! 

P, 
)J, 

I),.. 

]),,, 

L:\Windward\Duwamish\48680I3aW.wpd 

-I - ,_ 

~W, A CVtrtt,- tt"'llS. : ,;., cl ,~.(I•& 'lo, I •c, ( "J:ti ~ Clj 

I IJ 
A,A 

A 
I 

L/J 

-A 

J.Jr) 

N 

N 

N 

A. 
ND= No compounds detected 
R = Rinsate 
FB = Field blank 

I},. 

/).,, 

I~\..- (i: ?ot 
C(/\{ f:_ ?c l. 

~ 

D= l~ 
I 

D = Duplicate 
TB = Trip blank 

9/4 

EB = Equipment blank 

Lab ID 

20F0194-01 

20F0194-02 

20F0194-03 

20F0194-04 

20F0194-05 

20F0194-06 

20F0194-07 

20F0194-08 

20F0194-09 

20F0194-10 

20F0194-11 

20F0194-12 

20F0194-13 

20F0194-01 MS 

20F0194-01 MSD 

\... ~flt\( to 

\&,-.J~ ~ 1 

u;,.,_ 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

~ 

~ ) 



LDC Report# 48680I3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August10,2020 

Polychlorinated Biphenyls 

Stage 4 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0194 

Laboratory Sample 
Sample Identification Identification 

LDW20-SS356 20F0194-01 
LDW20-SS364 20F0194-02 
LDW20-SS338 20F0194-03 
LDW20-SS338-FD 20F0194-04 
LDW20-SS336 20F0194-05 
LDW20-SS 106 20F0194-06 
LDW20-SS 121 20F0194-07 
LDW20-SS 123 20F0194-08 
LDW20-SS123-FD 20F0194-09 
LDW20-SS125 20F0194-10 
LDW20-SS 130 20F0194-11 
LDW20-SS 130-FD 20F0194-12 
LDW20-SS 135 20F0194-13 
LDW20-SS364MS 20F0194-02MS 
LDW20-SS364MSD 20F0194-02MSD 

1 
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Collection 
Matrix Date 

Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 
Sediment 06/10/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 13.6°C, 15.6°C, and 20.1 °C 
upon receipt by the laboratory. Since the samples were received the same day that they 
were collected, time did not allow for sufficient cooling of the samples, therefore no data 
were qualified. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all compounds. 

Retention time windows were established as required by the method. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds with the following exceptions: 

Associated Affected 
Date Standard Column Compound %D Samples Compound Flaa AorP 

06/10/20 SIF0176-SCV1 2C Aroclor-1260 21.0 All samples in SDG Aroclor-1248 J (all detects) A 
20F0194 Aroclor-1254 J (all detects) 

Aroclor-1260 J (all detects) 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all compounds. 

Retention times of all compounds in the calibration standards were within the 
established retention time windows. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 
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VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSO) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSO) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPO) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

IX. Field Duplicates 

Samples LOW20-SS338 and LOW20-SS338-FO, samples LOW20-SS123 and LOW20-
SS123-FO, and samples LOW20-SS130 and LOW20-SS130-FO were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration fua/Kg) 

Compound LOW20-SS338 LOW20-SS338-FO RPO 

Aroclor 1248 26.2 26.3 0 

Aroclor 1254 33.8 33.8 0 

Aroclor 1260 55.3 36.8 40 

Concentration (ua/Ka) 

Compound LOW20-SS123 LOW20-SS123-FO RPO 

Aroclor 1248 25.0 27.2 8 

Aroclor 1254 32.8 34.8 6 

Aroclor 1260 36.7 130 112 
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Concentration (ug/Kg) 

Comoound LDW20-SS130 LDW20-SS 130-FD RPD 

Aroclor 1248 37.3 35.4 5 

Aroclor 1254 53.3 46.1 14 

Aroclor 1260 99.6 132 28 

X. Compound Quantitation 

All compound quantitations met validation criteria. 

The sample results for detected compounds from the two columns were within 40% 
relative percent difference (RPO) with the following exceptions: 

Sample Comoound RPD 

LDW20-SS106 Aroclor-1248 42.5 

XI. Target Compound Identification 

All target compound identifications met validation criteria. 

XII. Overall Assessment of Data 

Flag AorP 

J (all detects) A 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV %D and RPO between two columns, data were qualified as estimated in 
thirteen samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 20F0194 

Samole Comoound Flag AorP Reason 

LDW20-SS356 Aroclor-1248 J (all detects) A Initial calibration verification 
LDW20-SS364 Aroclor-1254 J (all detects) (%D) 
LDW20-SS338 Aroclor-1260 J (all detects) 
LDW20-SS338-FD 
LDW20-SS336 
LDW20-SS 106 
LDW20-SS121 
LDW20-SS 123 
LDW20-SS 123-FD 
LDW20-SS125 
LDW20-SS130 
LDW20-SS 130-FD 
LDW20-SS135 

LDW20-SS106 Aroclor-1248 J (all detects) A Compound quantitation 
(RPD between two 
columns) 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
20F0194 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
20F0194 

No Sample Data Qualified in this SDG 
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LDC #: 48680I3b 
SDG #: 20F0194 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A} 

Date: ot/o4 /?o 
Page:l._ot l 

Reviewer:~ 
2nd Reviewer:::U::: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

,,_.,..,_._:-- Ar"""" 

I. Samole receiot/Technical holdina times 

II. Initial calibration/lCV 

Ill. Continuina calibration 

IV. Laboratorv Blanks 

V. Field blanks 

VI. Surroaate soikes (<> 
VII. Matrix soike/Matrix soike duolicates 

VIII. Laboratorv control samoles 

IX. Field duolicates 

X. Compound auantitation/RL/LOQ/LODs 

XI. Target comoound identification 

YII In•--" ,,...,, __._..._ 

Note: A = Acceptable 

t 
t 
l 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 -
17 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SS356 

LDW20-SS364 

LDW20-SS338 

LDW20-SS338-FD 

LDW20-SS336 

LDW20-SS106 

LDW20-SS121 

LDW20-SS123 

LDW20-SS123-FD 

LDW20-SS125 

LDW20-SS130 

LDW20-SS130-FD 

LDW20-SS135 

LDW20-SS364MS 

LDW20-SS364MSD 

1,,--rofd<iz ... '4>t.l.< 

p, 
/JI 

L:\Windward\Duwamish\4868013bW. wpd 

:-- ( .z:~~fi J-. ,_ ,, 
s1J, A Cnf.e.rlu,...---c. = ,~. 'oc ,s-,, C, 2o.1•v (Trxt,,) 
,~ I I 

A 

~ 
A /A 
I 

!,.' 

I~ 

$w 
Sw 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Pv 
0.J 

p.., 
Jj9' 

I . 

C()..I~ 'Zo/4. 

Us,1} ~,Zfv1 

.D -:: 
I 

~,4 
I 

D = Duplicate 
TB = Trip blank 

~A 

EB = Equipment blank 

Lab ID 

20F0194-01 

20F0194-02 

20F0194-03 

20F0194-04 

20F0194-05 

20F0194-06 

20F0194-07 

20F0194-08 

20F0194-09 

20F0194-10 

20F0194-11 

20F0194-12 

20F0194-13 

20F0194-02MS 

20F0194-02MSD 

. 

,cvS::.- ~l 

II !1Y 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

) 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Validation Area Yes No 

I. Technical holding times 

Were all technical holding times met? / 
Was cooler temperature criteria met? / 
II. GCIECD Instrument performance check 

Was the instrument performance found to be acceptable? 

Were Evaluation mix standards analyzed prior to the initial calibration and at 
beginning of each 12-hour shift? 

Were endrin and 4,4'-DDT breakdowns~ 15% for individual breakdown in the 
Evaluation mix standards? 

Illa. Initial calibration 

Did the laboratory perform a 5 point calibration prior to sample analysis? 

Were all percent relative standard deviations (%RSD) < 20%? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
fit acceptance criteria of> 0.990? 

Were the RT windows properly established? 

I/lb. Initial calibration verification 

Was an initial calibration verification standard analyzed after each initial calibration 
for each instrument? 

Were all percent differences (%0) < 20%? 

JV. Continuing calibration 

Was a continuing calibration analyzed daily? 

Were all percent differences (%D) < 20%? 

Were all the retention times within the acceptance windows? 

V. Laboratory Blanks 

Was a laboratory blank associated with every sample in this SDG? / 

Was a laboratory blank analyzed for each matrix and concentration? / 
Was there contamination in the laboratory blanks? / 

VI. Field blanks 

Were field blanks identified in this SDG? / 
Were target compounds detected in the field blanks? 

VII. Surrogate spikes/Internal Standards 

Were all surrogate percent recovery (%R) within the QC limits? / 
If the percent recovery (%R) of one or more surrogates was outside QC limits, was 
a reanalysis performed to confirm %R? 

Level IV checklist_8081_8082_rev02.wpd 

NA 

/ 

/ 

/ 

/ 

/ 
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Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

If any percent recovery (%R) was less than 10 percent, was a reanalysis performed 
to confirm %R? 

Were internal standard area counts within .:t 50% of the average area calculated 

/ during calibration? 

VII. Matrix spike/Matrix spike duplicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? / 
Were the MS/MSD percent recoveries (%R) and the relative percent differences / (RPD) within the QC limits? 

IX. Laboratory control samples 

Was an LCS analyzed per extraction batch? / -
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within 

/ the QC limits? . 
X. Field duplicates , 

Were field duplicate pairs identified in this SDG? / 
Were target compounds detected in the field duplicates? / 
XI. Compound quantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? 
/ 

Were compound quantitation and Rls adjusted to reflect all sample dilutions, dry /~ 
weight factors, and clean-up activities applicable to level IV validation? 

Were relative percent difference (RPD) of the results between two columns< 40%? 
// 

XII. Target compound identification 

Were the retention times of reported detects within the RT windows? /1 
XIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. /l 

Level IV checklist_8081_8082_rev02.wpd 

NA 

/ 
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VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

A. alpha-BHC K. Endrin U. Toxaphene EE. 2,4'-DDT 00. trans-Heptachlor epoxide 

B. beta-BHC L. Endosulfan II V. Aroclor-1016 FF. Hexachlorobenzene PP. Mirex 

C. delta-BHC M. 4,4'-DDD W. Aroclor-1221 GG. Chlordane QQ cis-Chlordane 

D. gamma-BHC N. Endosulfan sulfate X. Aroclor-1232 HH. Chlordane (Technical) RR. trans-Chlordane 

E. Heptachlor 0. 4,4'-DDT Y. Aroclor-1242 II. Aroclor 1262 ss. 

F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 TT. 

G. Heptachlor epoxide Q. Endrin ketone M. Aroclor-1254 KK. Oxychlordane UU. 

H. Endosulfan I R. Endrin aldehyde BB. Aroclor-1260 LL. trans-Nonachlor w 

I. Dieldrin S. alpha-Chlordane CC. 2,4'-DDD MM. cis-Nonachlor WW. 

J. 4,4'-DDE T. gamma-Chlordane DD. 2,4'-DDE NN. cis-Heptachlor epoxide xx. 

Notes: ________________________________________________________ _ 
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VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not ap~able questions are identified as "N/A" . 
. ~~t type of initial calibration verification calculation was performed? %D or ~R 
_ N/A Was an initial calibration verification standard analyzed after each ICAL for each instrument? 
Y ~ )NfA Did the initial calibration verification standards meet the %DI %R validation criteria of <20.0% / 80-120%? 

Detector/ %D 
# Date Standard ID fColumnJ Comoound (Limit ~ 20.0l Associated Samples 

Ct, /,c:. /2e sr Ft>11,-sc'" l,L ~ E!>t> 21.0 All ( D-l-) 
'- / 

ICV-8081_2.wpd 
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Reviewer:~ 
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Qualifications 
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LDC#: 4868013b VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GC PCB (EPA SW 846 Method 8082A) 
~ Were field duplicate pairs identified in this SDG? 
•~ Were target analytes detected in the field duplicate pairs? 

Concentration (ug/Kg) 

Compound 3 4 

Aroclor 1248 26.2 26.3 

Aroclor 1254 33.8 33.8 

Aroclor 1260 55.3 36.8 

Concentration (ug/Kg) 

Compound 8 9 

Aroclor 1248 25.0 27.2 

Aroclor 1254 32.8 34.8 

Aroclor 1260 36.7 130 

Concentration(ug/Kg) 

Compound 11 12 

Aroclor 1248 37.3 35.4 

Aroclor 1254 53.3 46.1 

Aroclor 1260 99.6 132 

V:\Josephine\FIELD DUPUCATES\4868013b windward duwamish.wpd 
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RPO 

0 

0 

40 

RPO 

8 

6 

112 

RPO 

5 

14 

28 



LDC#: 

METHOD: HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Level IV/D Only 

N N/A Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
N N/A Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 

llld.!.:!.Z.!,;N!!.!/A~ Did the percent difference of detected compounds between two columns./detectors s40%? 
If no, olease see findinas bellow. 

# Compound Name Sample ID 
~D Between Two Columns/Detectors 

Limit l< 40%) 

z G, 
'f'z... ' ' 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA%RPD2col_r1 .wpd 
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LDC #: 48680I3b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _1_ of _1_ 
Reviewer: JVG 

2nd Reviewer: /k 
METHOD: GC PCBs (EPA SW 846 Method 8082A) 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified 
below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 * (S/X) 

Calibration 

# Standard ID Date Compound (IS) 

1 ICAL 6/10/2020 1260-1 ZB5 (HBP) 

ECD7 1260-1 2B35 (HBP) 

061020 pcb ecd7 

A,. = Area of Compound 
Cx = Concentration of compound, 
S= Standard deviation of the RRFs, 

Reported Recalculated Reported 
RRF RRF AverageRRF 

(250 std) (250 std) (Initial) 

0.03748 0.03748 0.03633 
0.04683 0.04683 0.04865 

A1s = Area of associated internal standard 
Cis = Concentration of internal standard 
X = Mean of the RRFs 

Recalculated Reported Recalculated 
Average RRF %RSC %RSD 

(Initial) 

0.03633 1.944 1.946 
0.04865 13.540 13.537 



LDC # 4868013b VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Calculation Verification 

METHOD: GC PCBs (EPA SW 846 Method 8082A) 

Page: J_of_j_ 
Reviewer:~ 

2nd Reviewer:-1.Jt::. 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 
for the compounds identified below using the following calculation: 

% Difference= 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

# Standard ID Date Compound (IS} 

1 20062403ECD7 6/24/2020 1260-1 ZBS (HBP) 

1260-1 2B35 (HBP) 

2 20062428ECD7 6/2412020 1260-1 2B5 (HBP) 
1260-1 2B35 (HBP) 

Where: 
ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, 

Reported Recalculated 
Cone Cone Cone 

(CCV) (CCV) 

250.0 270.6 270.6 
250.0 205,8 205.8 

250.0 286.1 286.1 
250.0 202.5 202.5 

Cx = Concentration of compound, 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 
%0 %0 

8.2 8.2 
17.7 17.7 

10.6 14.5 

3.6 19.0 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Page:_1_of_1_ 
Reviewer: JVG 

2nd reviewer: ~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 Where: SF = Surrogate Found 

Sample ID: :Jr 1 
SS - Surrogate Spiked -

Surrogate Surrogate Percent Percent Percent 
Surroaate Column Spiked Found Recovery Recoverv Difference 

I I I I I Reeorted I Recalculated I I 
Tetrachloro-m-xylene Cr1 I 4o.o ~D,4 ~i. ,., 1'.' 7,.s- C) 

Tetrachloro-m-xylene 

Decachlorobiphenyl C-11'1 ' 46.0 ~~.'? gg_.-y i~ .. Y l) 

Decachlorobiphenvl 

s I ID amoe : 
Surrogate Surrogate Percent Percent Percent 

Surroaate Column Spiked Found Recovery Recoverv Difference 

Reported Recalculated 

Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphen~I 

s I ID amoe 

Surrogate Surrogate Percent Percent Percent 
Surroaate Column Spiked Found Recovery Recovery Difference 

Reported Recalculated 

Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobichenvl 

SamolelD: 

Surrogate Surrogate Percent Percent Percent 
Surroaate Column Sciked Found Recovery Recoverv Difference 

Reported Recalculated 

Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobichenvl 

Notes:, __________________________________________ _ 

SURRCALCpest.wpd 



LDC #:_~_50_ £ ~~ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Page:_1_of_1_ 

Reviewer: ~ 
2nd Reviewer: _ _.___ 

The percent recoveries (%R) and Relative Percent difference (RPO) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100* (SSC-SC)/SA 

RPD = I MS - MSD I * 2/(MS + MSD) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

MS = Matrix spike percent recovery 

MS/MSD samples: ___ 1_4-...:,./1_(5 ______ _ 

I I 
Spike Sample Spiked Sample 
Add,: Concenrtion Conce~tion 

Compound f IA ;,.,,Ir) f w.. ) f I,\:.. ) 

dMSD 
✓ 0 

I 

, MSD s - MS 

gamma-BHC 

4,4'-DDT 

Aroclor 1260 ei 'Z-,c? t;e;.G, ~,., \I<, f2o 

SC = Concentration 

MSD = Matrix spike duplicate percent recovery 

Matrix Spike I Matrix Spike Duplicate II MS/MSD I 
- - II 

Percent Recovery RPO 

Reported Recalc. Reoorted Recalc. Reoorted Recalc. 

8,.~ ~k' 84. y ~if-.,.... ; ·'1 '· ?°I I 

Comments: Refer ot Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #:_lf,_~_fD I'tb VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

METHOD: GC Pesticides/PCBs {EPA SW 846 Method 8081/8082) 

Page:_1 _of_1_ 

Reviewer:~ 
2nd Reviewer:_-=:_ 

The percent recoveries {%R) and Relative Percent difference {RPO) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100" (SSC-SC)/SA 

RPD = I LCS - LCSD I " 2/(LCS + LCSD) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

LCS = Laboratory control sample percent recovery 

LCS/LCSD samples:, ___ e>_r:_,;':f_V_ti_o_2_-_~_S_/ __ 

Spike Spiked Sample LCS 

Com ound ~d1~ 
( ' ) 

Conce%8tion 
( 1k ) Percent Recovery 

/ I) 
LCS LCSD LCS L- .... ___ ·-

gamma-BHC 

4,4'-DDT 

to I lo\ q~.( q ~ l ~7p 7 -Aroclor 1260 t,7.~ 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

LCSD LCS/LCSD 

Percent Recovery RPO 

I Reeorted I Recalc. II Ree5!rted I Recalc. I 

Gf7.-::, C,7, I o. fl-7 o.~67 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not agree within 10.0% of the recalculated results. 

LCSDCLC.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1 _ 

Reviewer: JVG 1 
2nd reviewer: ~ 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

~ 
~ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Example: 

Concentration = (A) (Fv) (Dfl ,,_ 
,~~ (~f) (RF) 0Js or Ws) (%S/100) Samplel.D. 

A = Area of compound 
IU,6-, 

Fv = Final Volume of extract Cone.= ('94,,~ 2 C Kt> 2 
Df = Dilution Factor 

Qoj1~~) (t'.o~~~,} RF = Average Response Factor of compound in !Cal 
Vs = Initial Volume of sample 

(,'8"8',f Ws = Initial Weight of sample = 
%S = Percent Solid 

12'0 lh,c_ e ,kfs"~+.«f•7 +c;t:f2./ -t"S 1'i. e, -,. r.r:,.&,. 
~ 

-= <;,4. ~4-

,p,·~ ~- - c,"4· ?42 ( ~-~ml, 2 
C \7. ~ () (o. 762.1) 

- )';Z.? 

Lf' ~ -

Reported Calculated 

# Sample ID Comoound 
Conce~~on 
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LDC Report# 48680I4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 10, 2020 

Metals 

Stage 28 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0194 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-SS356 20F0194-01 Sediment 
LDW20-SS364 20F0194-02 Sediment 
LDW20-SS338 20F0194-03 Sediment 
LDW20-SS338-FD 20F0194-04 Sediment 
LDW20-SS336 20F0194-05 Sediment 
LDW20-SS 106 20F0194-06 Sediment 
LDW20-SS 121 20F0194-07 Sediment 
LDW20-SS123 20F0194-08 Sediment 
LDW20-SS 123-FD 20F0194-09 Sediment 
LDW20-SS 125 20F0194-10 Sediment 
LDW20-SS130 20F0194-11 Sediment 
LDW20-SS 130-FD 20F0194-12 Sediment 
LDW20-SS 135 20F0194-13 Sediment 
LDW20-SS 125MS 20F0194-10MS Sediment 
LDW20-SS125MSD 20F0194-10MSD Sediment 
LDW20-SS 125DUP 20F0194-1 0DUP Sediment 
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Collection 
Date 

06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

Arsenic, Cadmium, Chromium, Copper, Lead, Silver, and Zinc by Environmental 
Protection Agency (EPA) SW 846 Method 6020A 
Mercury by EPA SW 846 Method 7471 B 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Maximum Associated 
Blank ID Analvte Concentration Samples 

PB (prep blank) Silver 0.02 mg/Kg LDW20-SS125 
LDW20-SS130 
LDW20-SS130-FD 
LDW20-SS135 

ICB/CCB Silver 0.02 ug/L All samples in SDG 
20F0194 

Data qualification by the laboratory blanks was based on the maximum contaminant 
concentration in the laboratory blanks in the analysis of each analyte. The sample 
concentrations were either not detected or were significantly greater (>5X blank 
contaminants) than the concentrations found in the associated laboratory blanks with 
the following exceptions: 

Reported Modified Final 
Sample Analvte Concentration Concentration 

LDW20-SS125 Silver 0.27 mg/Kg 0.27U mg/Kg 
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Sample Analyte 

LDW20-SS 130 Silver 

LDW20-SS130-FD Silver 

LDW20-SS135 Silver 

LDW20-SS356 Silver 

LDW20-SS364 Silver 

LDW20-SS338 Silver 

LDW20-SS338-FD Silver 

LDW20-SS336 Silver 

LDW20-SS 106 Silver 

LDW20-SS121 Silver 

LDW20-SS123 Silver 

LDW20-SS123-FD Silver 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Reported Modified Final 
Concentration Concentration 

0.14 mg/Kg 0.14U mg/Kg 

0.13 mg/Kg 0.13U mg/Kg 

0.09 mg/Kg 0.09U mg/Kg 

0.17 mg/Kg 0.17U mg/Kg 

0.2 mg/Kg 0.2U mg/Kg 

0.24 mg/Kg 0.24U mg/Kg 

0.27 mg/Kg 0.27U mg/Kg 

0.16 mg/Kg 0.16U mg/Kg 

0.18 mg/Kg 0.18U mg/Kg 

0.18 mg/Kg 0.18U mg/Kg 

0.17 mg/Kg 0.17U mg/Kg 

0.14 mg/Kg 0.14U mg/Kg 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (¾R) MSD(¾R) 
(Associated Samolesl Analvte (Limits) (Limits) Flag AorP 

LDW20-IT379FDMS/MSD Silver 34.1 (75-125) 43.2 (75-125) J (all detects) A 
(LDW20-SS356 
LDW20-SS364 
LDW20-SS338 
LDW20-SS338-FD 
LDW20-SS336 
LDW20-SS 106 
LDW20-SS121 
LDW20-SS123 
LDW20-SS 123-FD) 
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Spike ID MS {%R) MSD{%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

LDW20-IT334MS/MSD Mercury - 127 (75-125) J (all detects) A 
(LDW20-SS356 
LDW20-SS364 
LDW20-SS338 
LDW20-SS338-FD 
LDW20-SS336 
LDW20-SS106 
LDW20-SS121 
LDW20-SS123 
LDW20-SS123-FD) 

LDW20-SS125MS/MSD Mercury 138 (75-125) 143 (75-125) J (all detects) A 
(LDW20-SS125 
LDW20-SS130 
LDW20-SS 130-FD 
LDW20-SS 135) 

LDW20-SS 125MS/MSD Silver 62.5 (75-125) 60.7 (75-125) J (all detects) A 
(LDW20-SS 125 
LDW20-SS130 
LDW20-SS130-FD 
LDW20-SS135) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Analyte (Limits) Flaa AorP 

LDW20-IT379FDMS/MSD Silver 23 {S20) J (all detects) A 
(LDW20-SS356 
LDW20-SS364 
LDW20-SS338 
LDW20-SS338-FD 
LDW20-SS336 
LDW20-SS106 
LDW20-SS121 
LDW20-SS123 
LDW20-SS 123-FD) 

VIII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

X. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 
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Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

XI. Field Duplicates 

Samples LDW20-SS338 and LDW20-SS338-FD, samples LDW20-SS123 and LDW20-
SS123-FD, and samples LDW20-SS130 and LDW20-SS130-FD were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration tma/Kal 

Analvte LDW20-SS338 LDW20-SS338-FD RPD 

Arsenic 17.0 16.5 3 

Cadmium 0.26 0.30 14 

Chromium 27.1 27.6 2 

Copper 54.8 55.2 1 

Lead 17.9 18.6 4 

Mercury 0.143 0.161 12 

Silver 0.24 0.27 12 

Zinc 111 112 1 

Concentrationtma/Kal 

Analvte LDW20-SS123 LDW20-SS123-FD RPD 

Arsenic 7.34 6.66 10 

Cadmium 0.26 0.20 26 

Chromium 20.1 19.0 6 

Copper 34.4 30.4 12 

Lead 14.3 12.2 16 

Mercury 0.116 0.0777 40 

Silver 0.17 0.14 19 

Zinc 76.8 72.3 6 

Concentration tma/Ka) 

Analvte LDW20-SS130 LDW20-SS130-FD RPD 

Arsenic 6.16 5.68 8 

Cadmium 0.18 0.20 11 

Chromium 20.2 22.6 11 

Copper 28.2 34.3 20 

Lead 11.8 11.8 0 

Mercury 0.0919 0.0684 29 

Silver 0.14 0.13 7 

Zinc 66.7 67.7 1 
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XII. Internal Standards (ICP-MS) 

ICP-MS was not utilized in this SDG. 

XIII. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to MS/MSD %R and RPO, data were qualified as estimated in thirteen samples. 

Due to laboratory blank contamination, data were qualified as not detected in thirteen 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Metals - Data Qualification Summary - SDG 20F0194 

I Samele I Analy:te I Flag I AorP I Reason I 
LDW20-SS356 Silver J (all detects) A Matrix spike/Matrix spike 
LDW20-SS364 Mercury J (all detects) duplicate (%R) 
LDW20-SS338 
LDW20-SS338-FD 
LDW20-SS336 
LDW20-SS106 
LDW20-SS121 
LDW20-SS123 
LDW20-SS123-FD 
LDW20-SS125 
LDW20-SS130 
LDW20-SS 130-FD 
LDW20-SS135 

LDW20-SS356 Silver J (all detects) A Matrix spike/Matrix spike 
LDW20-SS364 duplicate (RPO) 
LDW20-SS338 
LDW20-SS338-FD 
LDW20-SS336 
LDW20-SS106 
LDW20-SS 121 
LDW20-SS123 
LDW20-SS 123-FD 

Duwamish AOC4 
Metals - Laboratory Blank Data Qualification Summary - SDG 20F0194 

Modified Final 
Sample Analvte Concentration AorP 

LDW20-SS125 Silver 0.27U mg/Kg A 

LDW20-SS130 Silver 0.14U mg/Kg A 

LDW20-SS130-FD Silver 0.13U mg/Kg A 

LDW20-SS 135 Silver 0.09U mg/Kg A 

LDW20-SS356 Silver 0.17U mg/Kg A 

LDW20-SS364 Silver 0.2U mg/Kg A 

LDW20-SS338 Silver 0.24U mg/Kg A 

LDW20-SS338-FD Silver 0.27U mg/Kg A 

LDW20-SS336 Silver 0.16U mg/Kg A 

8 
V:\LOGIN\WINDWARD\DUWAMISH\4868014A_W13.DOC 



Modified Final 
Samole Analvte Concentration AorP 

LDW20-SS106 Silver 0.18U mg/Kg A 

LDW20-SS121 Silver 0.18U mg/Kg A 

LDW20-SS123 Silver 0.17U mg/Kg A 

LDW20-SS 123-FD Silver 0.14U mg/Kg A 

Duwamish AOC4 
Metals - Field Blank Data Qualification Summary - SDG 20F0194 

No Sample Data Qualified in this SDG 
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LDC #: 48680I4a 
SDG #: 20F0194 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc. 

METHOD: Metals (EPA SW 846 Method 6020All471 B} 

Date: 7/30/20 
Page:_1_of_2_ 

Reviewer: ATL 
2nd Reviewer: (!?-/ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
l"d . f d' k h t va I atIon in mgs wor s ee s. 

Validation Area Comments 

I. Sample receipVTechnical holdina times A/A 

II. ICP/MS Tune A 

Ill. Instrument Calibration A 

IV. ICP Interference Check Samele CICS) Analvsis A 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Sample Result Verification 

Overall Assessment of Data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SS356 

LDW20-SS364 

LDW20-SS338 

LDW20-SS338-FD 

LDW20-SS336 

LDW20-SS106 

LDW20-SS121 

LDW20-SS123 

LDW20-SS123-FD 

LDW20-SS125 

LDW20-SS130 

LDW20-SS130-FD 

LDW20-SS135 

LDW20-SS125MS 

V:\An\LDC # 48680\4868014aW.wpd 

SW 

N 

SW (14, 15), From SDG # 20F0191 (LDW20-IT334MS/MSD), SDG # 20F0186 
I lLDW20-IT379FD MS/MSD) 

A 16, From SDG # 20F0191 (LDW20-IT334DUP), SDG # 20F0186 (LDW20-
IT379FD DUP) 

N 

A LCS/SRM 

SW (3,4), (8,9), (11, 12) 

N 

N 

A 

ND = No compounds detected 
R= Rinsate 
FB = Field blank 

1 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0194-01 

20F0194-02 

20F0194-03 

20F0194-04 

20F0194-05 

20F0194-06 

20F0194-07 

20F0194-08 

20F0194-09 

20F0194-10 

20F0194-11 

20F0194-12 

20F0194-13 

20F0194-10MS 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 



LDC #: 48680I4a 
SDG #: 20F0194 

VALIDATION COMPLETENESS WORKSHEET 
Stage 2B 

Laboratory: Analytical Resources, Inc. 

METHOD: Metals (EPA SW 846 Method 6020A/7471 B) 

Client ID Lab ID 

15 LDW20-SS125MSD 20F0194-1 OMS□ 

16 LDW20-SS125DUP 20F0194-1 ODUP 

17 

18 

10 

Matrix 

Date: 7/30/20 
Page: . .t~of_2_ 

Reviewer: ATLA 
2nd Reviewer:__,_14 __ 

Date 

Sediment 06/10/20 

Sediment 06/10/20 

Notes:. _______________________________________ _ 
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LDC #: 4868014a VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 
1 to 13 Cr,Pb,Ag,As,Cd,Cu,Zn,Hg 

QC 

14,15,16 Cr,Pb,Ag,As,Cd,Cu,Zn,Hg 

Analysis Method 

rep 
ICP-MS 
CVAA 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680I4a VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted: mg/kg Associated Samples: 10 to 13 

Sample Identification 

Maximum 

Analyte 
PB 

ICB/CCB 
Action 

(mg/kg) Level 
(ug/L) 10 11 12 13 

Ag 0.02 0.27 0.14 0.13 0.09 

Sample Concentration, unless otherwise noted: mg/kg Associated Samples: all 

Sample Identification 

Maximum 

Analyte 
PB 

ICB/CCB 
Action 

(mg/kg) Level 
(ug/L) 1 2 3 4 5 

Ag 0.02 0.17 0.2 0.24 0.27 0.16 

Sample Identification 

Maximum 

Analyte 
PB 

ICB/CCB 
Action 

(mg/kg) Level 
(ug/L) 10 11 12 13 

Ag 0.02 see above see above see above see above 

6 7 8 

0.18 0.18 0.17 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is 

established at SX the highest ICB, CCB, or PB concentration. 

Page 1 of 1 

Reviewer: ATL 
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LDC #: 48680l4a VALIDATION FINDINGS WORKSHEETS 

Matrix Spike/Matrix Spike Duplicates 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Page 1 of 1 

Reviewer: ATL 

MS/MSD analysis was performed by the laboratory. All MS/MSD percent recoveries (%R) and relative percent differences (RPDs) were within the 

acceptable limits with the following exceptions: 

MS/MSD ID Matrix Analyte MS%R MSD%R %R Limit RPD RPD Limit Associated Samples Qualification Det/ND 
LDW20-IT379FD s Ag 34.1 43.2 75-125 1to9 J/UJ/A Det 

Ag 23 20 1 to 9 J/UJ/A Det 

LDW20-IT334 s Hg 127 75-125 1to9 Jdet/A Det 

14& 15 Hg 138 143 75-125 10 to 13 Jdet/A Det 

Ag 62.5 60.7 75-125 10to 13 J/UJ/A Det 

Comments: 



LDC #: 4868014a 

Method: Metals 

Analyte 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Silver 

Zinc 

Analyte 

Arsenic 

cadmium 

Chromium 

Copper 

Lead 

Mercury 

Silver 

Zinc 

Analyte 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Silver 

Zinc 

V:\An\LDC # 48680\Metals-l 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (mg/kg) 

3 4 

17.0 16.5 

0.26 0.30 

27.1 27.6 

54.8 55.2 

17.9 18.6 

0.143 0.161 

0.24 0.27 

111 112 

Concentration (mg/kg) 

8 9 

7.34 6.66 

0.26 0.20 

20.1 19.0 

34.4 30.4 

14.3 12.2 

0.116 o.o7n 

0.17 0.14 

76.8 72.3 

Concentration (mg/kg) 

11 12 

6.16 5.68 

0.18 0.20 

20.2 22.6 

28.2 34.3 

11.8 11.8 

0.0919 0.0684 

0.14 0.13 

66.7 67.7 

RPD 

3 

14 

2 

1 

4 

12 

12 

1 

RPD 

10 

26 

6 

12 

16 

40 

19 

6 

RPD 

8 

11 

11 

20 

0 

29 

7 

1 

Page 1 of 1 
Reviewer: ATL 
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Qualifiers (Parents Only) 

Qualifiers (Parents Only) 



LDC Report# 4868016 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 10, 2020 

Wet Chemistry 

Stage 4 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0194 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-SS356 20F0194-01 Sediment 
LDW20-SS364 20F0194-02 Sediment 
LDW20-SS338 20F0194-03 Sediment 
LDW20-SS338-FD 20F0194-04 Sediment 
LDW20-SS336 20F0194-05 Sediment 
LDW20-SS 106 20F0194-06 Sediment 
LDW20-SS 121 20F0194-07 Sediment 
LDW20-SS123 20F0194-08 Sediment 
LDW20-SS 123-FD 20F0194-09 Sediment 
LDW20-SS 125 20F0194-10 Sediment 
LDW20-SS130 20F0194-11 Sediment 
LDW20-SS130-FD 20F0194-12 Sediment 
LDW20-SS135 20F0194-13 Sediment 
LDW20-SS356DUP 20F0194-01 DUP Sediment 
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Collection 
Date 

06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 
06/10/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

IX. Field Duplicates 

Samples LDW20-SS338 and LDW20-SS338-FD, samples LDW20-SS123 and LDW20-
SS123-FD, and samples LDW20-SS130 and LDW20-SS130-FD were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 
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Concentration 1%) 

Analyte LOW20-SS338 LOW20-SS338-FO 

Total solids 39.01 38.79 

Total organic carbon 3.12 3.30 

Concentration f%) 

Analyte LOW20-SS123 LOW20-SS123-FO 

Total solids 62.87 61.53 

Total organic carbon 1.03 1.14 

Concentration 1%) 

Analyte LOW20-SS130 

Total solids 66.58 

Total organic carbon 0.89 

X. Sample Result Verification 

All sample result verifications were acceptable. 

XI. Overall Assessment of Data 

LOW20-SS130-FO 

66.31 

0.87 

RPO 

1 

6 

RPO 

2 

10 

RPO 

0 

2 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Wet Chemistry - Data Qualification Summary - SDG 20F0194 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 20F0194 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry- Field Blank Data Qualification Summary- SDG 20F0194 

No Sample Data Qualified in this SDG 
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LDC #: 4868016 

SDG #: 20F0194 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A), Total Solids (SM 2540G) 

Date: 7/30/20 
Page:_1 _of_1 _ 

Reviewer:...8Jl,.....,.. 
2nd Reviewer:---Y::::._ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II 

Ill. 

IV 

V 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

ii::: 

Validation Area 

Sample receipt/Technical holdin!l times 

Initial calibration 

Calibration verification 

Laboratorv Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analvsis 

Laboratorv control samples 

Field duplicates 

Sample result verification 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW20-SS356 

LDW20-SS364 

LDW20-SS338 

LDW20-SS338-FD 

LDW20-SS336 

LDW20-SS106 

LDW20-SS121 

LDW20-SS123 

LDW20-SS123-FD 

LDW20-SS125 

LDW20-SS130 

LDW20-SS130-FD 

LDW20-SS135 

LDW20-SS356DUP 

Comments 

A/A 

A 

A 

A 

N 

A From SDG # 20F0191 (LDW20-IT228MS) 

A 14, From SDG # 20F0191 (LDW20-IT228DUP) 

A LCS/SRM 

SW (3,4), (8,9), (11, 12) 

A 

A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D= Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0194-01 

20F0194-02 

20F0194-03 

20F0194-04 

20F0194-05 

20F0194-06 

20F0194-07 

20F0194-08 

20F0194-09 

20F0194-10 

20F0194-11 

20F0194-12 

20F0194-13 

20F0194-01DU P 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Notes: __________________________________________ _ 

V:\An\LDC # 48680\4868016W.wpd 1 



LDC #: 4868016 VALIDATION FINDINGS CHECKLIST 

METHOD: lnorganics 

Validation Area Yes No NA 

I. Technical holding times 

Were all technical holding times met? X 
II. Calibration 

Were all instruments calibrated at the 

required frequency? X 

Were the proper number of standards 

used? X 

Were all initial and continuing calibration 

verifications within the QC limits? X 

Were all initial calibration correlation 

coefficients within limits as specifed by the 

method? X 

Were balance checks performed as 

required? X 
Ill. Blanks 

Was a method blank associated with every 

sample in this SDG? X 

Was there contamination in the method 

blanks? X 

Was there contamination in the initial and 

continuing calibration blanks? X 
IV. Matrix Spike/Matrix Spike Duplicates/Laboratory Duplicates 

Were MS/MSD recoveries within the QC 

limits? (If the sample concentration 

exceeded the spike concentration by a 

factor of 4, no action was taken.) X 

Were the MS/MSD or laboratory duplicate 

relative percent differences (RPDs) within 

the QC limits? X 
V. Laboratory Control Samples 

Was a LCS analyzed for each batch in the 

SDG? X 

Were the LCS recoveries and RPDs (if 

applicable) within QC limits? X 
X. Sample Result Verification 

Were all reporting limits adjusted to reflect 

sample dilutions? X 
Were all soil samples dry weight corrected? X 
XI. Overall Assessment of Data 

Was the overall assessment of the data 

found to be acceptable? X 

Comments 

Page 1 of 2 

Reviewer: ATL 



LDC#: 48680!6 VALIDATION FINDINGS CHECKLIST 

METHOD: lnorganics 

Validation Area Yes No NA 

XII. Field Duplicates 

Were field duplicates identifed in this SDG? X 
Were target analytes detected in the field 

duplicates? X 

XIII. Field Blanks 
Were field blanks identified in this SDG? X 

Were target analytes detected in the field 

blanks? X 

Comments 

Page 2 of 2 

Reviewer: ATL 



LDC #: 48680!6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 
1 to 13 TS, TOC 

QC 
14 TS 

Page 1 of 1 

Reviewer: ATL 



LDC#: 4868016 

METHOD: lnorganics 

Analyte 

Total Solids 

Total Organic Carbons 

Analyte 

Total Solids 

Total Organic Carbons 

Analyte 

Total Solids 

Total Organic Carbons 

V:\An\LDC # 48680\WC-I 

3 

39.01 

3.12 

8 

VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

Concentration (%) 

4 

38.79 

3.30 

Concentration (%) 

9 

RPO 

1 

6 

RPD 

62.87 61.53 2 

1.03 1.14 10 

Concentration (%) RPO 

11 12 

66.58 66.31 0 

0.89 0.87 2 

Page 1 of 1 

Reviewer: All 

Qualifiers (Parents Only) 

Qualifiers (Parents Only) 

Qualifiers (Parents Only) 



VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: lnorganics, Method 11)C (:tPA qoc;o-A) 
The correlation coefficient (r) for the calibration of NI-/+ was recalculated. Calibration date:_~/J,~yt~----

An initial or continuing calibration verification per~ent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R = Found x 100 
True 

Type of Analysis 

Initial calibration 

Calibration verification 

CdtlA 
Calibration verification 

CCVI? 
Calibration verification 

ccVe; 

Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration of each analyte in the ICV or CCV source 

q\) 1o c---•-•••-•-..i 

Analyte Standard ID Found (units) True (units) ror%R 

Blank 

Standard 1 

Standard 2 

NIA Standard 3 NIA 
Standard 4 

Standard 5 

Standard 6 

Standard 7 

ro~ 4q.,RZ- 4l/.q~, t Dl 

roe 4l.f. q2.7 ~4.qqc IOI 

jl)G q~.,~ 44.~q,G /02, 

... 

ror%R 

tJIA-

lo I 
\ 

Io I 

(02-

Page:l_otl_ 

Reviewer:_dfllL_ 
2nd Reviewer:~ 

Acceptable 
(Y/N) 

NIA· 

y 
y 
y 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. · 

CALCLC.6 
I 
I 



LDC#: 4868016 

METHOD: lnorganics 

VALIDATION FINDINGS CHECKLIST 
Quality Control Sample Recalculations 

Percent recoveries (%R) for the laboratory control sample (LCS) and matrix spike (MS) were recalcuated using the following formula: 

%R = (Found/True) x 100 

Found = concentration of each analyte measured in the analysis. For the MS calculation, Found = SSR (Spiked Sample Result) - SR (Sample 

Result) 

True= concentration of each analyte in the source 

The sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = (Absolute value(S-D)x 200) / (S+D) 

S = Original sample concentration 

D = Duplicate sample concentration 

Sample ID Type of Analysis 

LCS LCS 

LDW20-IT228MS MS 

14 Duplicate 

Element 

TOC 

TOC 

TS 

Recalculated 

Found/S True/D %R/RPD 

44.48 44.4 100.1801802 

1.162 1.32 88.03030303 

44.6896 44.571 0.265738747 

Reported 

%R/RPD Acceptable (Y/N) 

100 y 

87.9 y 

0.266 y 

Page 1 of 1 

Reviewer: ATL 



LDC #: 48680!6 

METHOD: lnorganics 

VALIDATION FINDINGS CHECKLIST 

Sample Calculation Verification 

Analytes were recalculated and verified using the following equation: 

Page 1 of 1 

Reviewer: ATL 

Concentration = (Result from raw data x Final volume x Dilution factor)/ (Percent solids (if applicable) x Initial weight or volume) 

Initial Weight/ Final Volume Percent Reported Recalculated Acceptable 

Sample ID Analyte Raw Data(%) Dilution Volume (g) (g) solids(%) Result(%) Result(%) (Y/N) 

1 TS 1 5.2855 2.3558 44.57 44.57099612 Y 

2 TOC 1.292 1 0.1926 0.1926 36.54 3.54 3.535851122 Y 

3 TS 1 5.3274 2.0781 39.01 39.00777115 y 

4TOC 1.28 1 0.2071 0.2071 38.79 3.3 3.299819541 Y 

5 TS 1 5.3714 2.3906 44.51 44.5060878 Y 

6TOC 0.922 1 0.3038 0.3038 44.46 2.07 2.073774179 y 

7 TS 1 6.1452 3.4749 56.55 56.54657293 y 

8 TOC 0.646 1 0.2484 0.2484 62.87 1.03 1.027517099 y 

9 TS 1 6.3469 3.9052 61.53 61.5292505 y 

10 TOC 1.258 1 0.3344 0.3344 48.8 2.58 2.577868852 y 

11 TS 1 6.2133 4.1368 66.58 66.57975633 y 

12 TOC 0.577 1 0.191 0.191 66.31 0.87 0.870155331 y 

13 TS 1 6.2156 4.5569 73.31 73.31391981 y 



LDC Report# 48680121 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

August 10, 2020 

Polychlorinated Dioxins/Dibenzofurans 

Stage 4 

Analytical Resources, Inc. 

Sample Delivery Group (SDG): 20F0194 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW20-SS356 20F0194-01 Sediment 
LDW20-SS336 20F0194-05 Sediment 
LDW20-SS 130 20F0194-11 Sediment 
LDW20-SS 130-FD 20F0194-12 Sediment 
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Date 

06/10/20 
06/10/20 
06/10/20 
06/10/20 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial 
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the 
USEPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data 
Review (April 2016). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample quantitation 
and identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been qualified. 
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 

2 
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I. Sample Receipt and Technical Holding Times 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures for samples in this SDG were reported at 13.6°C, 15.6°C, and 20.1 °C upon 
receipt by the laboratory. Since the samples were received the same day that they were 
collected, time did not allow for sufficient cooling of the samples, therefore no data were 
qualified. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25%. 

The static resolving power was at least 10,000 (10% valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
unlabeled compounds and less than or equal to 35.0% for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was greater than or equal to 1 0 for each unlabeled compound and 
labeled compound. 

The percent differences (%D) of the initial calibration verification (ICV) standard were within 
the QC limits for unlabeled compounds and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for unlabeled compounds 
and labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was greater than or equal to 10 for each unlabeled compound and 
labeled compound. 

3 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Compound Concentration Samples 

BIF0780-BLK1 06/29/20 1,2,3,4,6, 7,8-HpCDF 0.0726 ng/Kg All samples in SDG 
1,2,3,4,6, 7,8-HpCDD 0.220 ng/Kg 20F0194 
OCDF 0.477 ng/Kg 
OCDD 1.66 ng/Kg 

Sample concentrations were compared to concentrations detected in the laboratory blanks. 
The sample concentrations were either not detected or were significantly greater than the 
concentrations found in the associated laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Ongoing Precision Recovery/Standard Reference Materials 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The results 
were within QC limits. 

IX. Field Duplicates 

Samples LDW20-SS130 and LDW20-SS130-FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (na/Ka) 

Comoound LDW20-SS130 LDW20-SS 130-FD RPO 

2,3,7,8-TCDF 0.397 0.418 5 

2,3,7,8-TCDD 0343 0.254 30 

1,2,3,7,8-PeCDF 0.278 0.995U Not calculable 

4 
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Concentration (no/Ko\ 

Comoound LDW20-SS130 LDW20-SS130-FD RPD 

2,3,4,7,8-PeCDF 0.483 0.541 11 

1,2,3, 7,8-PeCDD 0.508 0.639 23 

1,2,3,4, 7,8-HxCDF 1.94 1.77 9 

1,2,3,6,7,8-HxCDF 0.657 0.750 13 

2,3,4,6, 7,8-HxCDF 0.851 0.867 2 

1,2,3,7,8,9-HxCDF 0.393 0.385 2 

1,2,3,4, 7,8-HxCDD 0.419 0.602 36 

1,2,3,6,7,8-HxCDD 2.12 2.15 1 

1,2,3,7,8,9-HxCDD 1.20 1.42 17 

1,2,3,4,6, 7,8-HpCDF 14.2 12.6 12 

1,2,3,4,7,8,9-HpCDF 1.28 1.17 9 

1,2,3,4,6,7,8-HpCDD 67.2 61.1 10 

OCDF 41.4 34.5 18 

OCDD 542 522 4 

Total TCDF 3.42 5.08 39 

Total TCDD 0.271 1.05 118 

Total PeCDF 5.42 5.39 1 

Total PeCDD 0.526 1.25 82 

Total HxCDF 19.4 18.7 4 

Total HxCDD 14.0 13.3 5 

Total HpCDF 55.1 42.6 26 

Total HpCDD 157 141 11 
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X. Labeled Compounds 

All percent recoveries (%R) for labeled compounds used to quantitate target compounds 
were within QC limits. 

XI. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

I Samele I Comeound 

All samples in SDG 20F0194 All compounds reported as estimated maximum 
possible concentration (EMPC). 

XII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

I Flag I AorP 

J (all detects) A 

I 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

Due to compounds reported as EMPC, data were qualified as estimated in four samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

6 
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Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans -Data Qualification Summary-SDG 20F0194 

I Samele I Comeound I Fla9 I AorP I Reason I 
LDW20-SS356 All compounds reported as estimated J (all detects) A Compound quantitation 
LDW20-SS336 maximum possible concentration (EMPC). (EMPC) 
LDW20-SS130 
LDW20-SS 130-FD 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 20F0194 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 20F0194 

No Sample Data Qualified in this SDG 

7 
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LDC #: 48680121 
SDG #: 20F0194 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc. 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date: 08/07 /20 
Page:j_of_1_ 

Reviewer:~ 
2nd Reviewer:---1.dJ=-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1n 

Notes· 

V~"" •• - A•a~ ~ r ■;--- • 

Samele receiot!Technical holdina times SW/A Cooler temo = 13.6, 15.6, 20.1 de!J C (Insufficient time to cool) 

HRGC/HRMS Instrument performance check A 

Initial calibration/lCV 

Continuina calibration 

Laboratorv Blanks 

Field blanks 

Matrix sPike/Matrix soike duolicates 

Laboratorv control samples 

Field duolicates 

Labeled Compounds 

Compound auantitation RL/LOQ/LODs 

Taraet compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW= See worksheet 

Client ID 

LDW20-SS356 

LDW20-SS336 

LDW20-SS130 

LDW20-SS130-FD 

A/A ICAL ,;: 20/35% 

A CCV ,;: QC Limits 

SW 

N 

N 

A 

SW 

A 

A 

A 

A 

A 

ND = No compounds detected 
R= Rinsate 
FB = Field blank 

OPR, SRM 

D=3/4 

EMPC = Jdets/A 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

20F0194-01 

20F0194-05 

20F0194-11 

20F0194-12 

ICV ,;: QC Limits 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

Sediment 06/10/20 

BIF0780-BLK1 

C:\Users~go\Desktop\48680 dioxins\48680I21\1 48680I21W.wpd 1 



LDC#: 48680121 VALIDATION FINDINGS CHECKLIST 

Method: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B) 

Validation Area Yes No 

I. Technical holding times 

All technical holdina times were met. ✓ 

Cooler temoerature criteria was met. ✓ 

II. GC/MS Instrument oerformance check 

Was PFK exact mass 380.9760 verified? ✓ 

Were the retention time windows established for all homoloaues? ✓ 

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing ✓ 
any other unlabeled TCDD isomers < 25% ? 

Is the static resolvina power at least 10 000 (10% valley definition)? ✓ 

Was the mass resolution adeauately check with PFK? ✓ 

Was the presence of 1 2,8,9-TCDD and 1,3,4,6,8-PeCDF verified? ✓ 

Illa. Initial calibration 

Was the initial calibration oerformed at 5 concentration levels? ✓ 

Were all percent relative standard deviations (%RSD) ~ 20% for unlabeled ✓ 
compounds and < 35% for unlabeled compounds? 

Did all calibration standards meet the Ion Abundance Ratio criteria? ✓ 

Was the signal to noise ratio for each target compound and labeled compound ~ ✓ 
10? 

lllb. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration ✓ 
for each instrument? 

Were all concentrations for the unlabeled compounds and for labeled compounds ✓ 
within QC limits? 

IV. Continuina calibration 

Was a continuina calibration oerformed at the beainnina of each 12 hour oeriod? ✓ 

Were all concentrations for the unlabeled compounds and for labeled compounds ✓ 
within QC limits (Method 16138, Table 6)? 

Did all continuing calibration standards meet the Ion Abundance Ratio criteria? ✓ 

V. Blanks 

Was a method blank associated with everv sample in this SDG? ✓ 

Was a method blank performed for each matrix and whenever a sample extraction ✓ 
was performed? 

Was there contamination in the method blanks? ✓ 

VJ. Field blanks 

Were field blanks identified in this SDG? ✓ 

Were target compounds detected in the field blanks? 

VII. Matrix spike/Matrix spike duplicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? ✓ 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
I lRPD\ within the DC limits? 

1b checklist.wpd 

NA 

✓ 

✓ 

Page:_1_ofi 
Reviewer:~ 

2nd Reviewer:_kf__ 

Findings/Comments 



LDC#: 48680!21 VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Laboratory control samples 

Was an LCS analvzed per extraction batch? ✓ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within ✓ 
the oc limit~? 

IX. Field duplicates 

Were field duplicate pairs identified in this SDG? ✓ 

Were target compounds detected in the field duplicates? ✓ 

X. Labeled Comoounds 

Were labeled compounds within QC limits (Method 1613B Table 7)? ✓ 

Was the minimum S/N ratio of all labeled compound peaks> 10? ✓ 

XI. Comoound auantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? ✓ 

Were the correct labeled compound, quantitation ion and relative response factor ✓ 
(RRF) used to quantitate the compound? 

Were compound quantitation and Rls adjusted to reflect all sample dilutions and ✓ 
dry weight factors applicable to level IV validation? 

XII. Taraet compound identification 

For 2,3, 7,8 substituted congeners with associated labeled standards, were the ✓ 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the 
labeled standard? 

For 2,3, 7,8 substituted congeners without associated labeled standards, were the ✓ 
relative retention times of the two quantitation peaks within 0.005 time units of the 
RRT measured in the routine calibration? 

For non-2,3,7,8 substituted congeners, were the retention times of the two ✓ 
IQuantitation peaks within RT established in the cerformance check solution? 

Did compound spectra contain all characteristic ions listed in the table attached? ✓ 

Was the Ion Abundance Ratio for the two Quantitation ions within criteria? ✓ 

Was the signal to noise ratio for each target compound ;;,2.5 and ;;, 10 for the labeled ✓ 
compound? 

Does the maximum intensity of each specified characteristic ion coincide within.! 2 ✓ 
seconds (includes labeled standards)? 

For PCDF identification, was any signal (SIN !'.. 2.5, at.! seconds RT) detected in ✓ 
the correscondina PCDPE channel? 

Was an acceptable lock mass recorded and monitored? ✓ 

XIII. System performance 

System performance was found to be acceptable. ✓ 

XIV. Overall assessment of data 

Overall assessment of data was found to be acceptable. ✓ 

1 b checklist. wpd 

NA 
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VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

A. 2,3,7,8-TCDD F. 1,2,3,4,6,7,8-HpCDD K. 1,2,3,4, 7,8-HxCDF P. 1,2,3,4,7,8,9-HpCDF U. Total HpCDD 

8. 1,2,3,7,8-PeCDD G.OCDD L. 1,2,3,6, 7,8-HXCDF Q.OCDF V. Total TCDF 

C. 1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HXCDF R. Total TCDD W. Total PeCDF 

D. 1,2,3,6,7,8-HXCDD I. 1,2,3,7,8-PeCDF N. 1,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1,2,3,7,8,9-HXCDD J. 2,3,4,7,8-PeCDF 0. 1 2,3 4,6 7 8-HoCDF T. Total HxCDD Y. Total HoCDF 

Notes: ____________________________________________________ _ 

1a compound list.wpd 



LDC#: 48680121 VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
:t... Were all samples associated with a method blank? 
:t... Was a method blank performed for each matrix and whenever a sample extraction was performed? 
.:f.... Was the method blank contaminated? 

Blank extraction date:_ ......... 06 __ / __ 29 __ /2 __ 0 ____ _ Blank analysis date: 07/02/20 Associated samples: ______ A __ ll .... (> __ 5 __ X_..) __ _ 
Cone. units: na/Ka 

•• , ... ,o ~ 1mnlA'' .. . -
II 

BIF0780-BLK1 (5x) 

0 0.0726* 0.36 

F 0.220* 1.10 

Q 0.477* 2.39 

G 1.66 8.30 

*EMPC 

2 48680121 mb.wpd 
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LDC#: 48680!21 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: HRGC/HRMS PCDD/PCDF (EPA Method 1613B) 
Y N NA Were field duplicate pairs identified in this SDG? 
Y N NA Were target analytes detected in the field duplicate pairs? 

I I 
Concentration (ng/Kg) 

I Compound 3 4 

H 0.397 0.418 

A 0.343 0.254 

I 0.278 0.995U 

J 0.483 0.541 

B 0.508 0.639 

K 1.94 1.77 

L 0.657 0.750 

M 0.851 0.867 

N 0.393 0.385 

C 0.419 0.602 

D 2.12 2.15 

E 1.20 1.42 

0 14.2 12.6 

p 1.28 1.17 

F 67.2 61.1 

Q 41.4 34.5 

G 542 522 

V 3.42 5.08 

R 0.271 1.05 

w 5.42 5.39 

s 0.526 1.25 

X 19.4 18.7 

T 14.0 13.3 

y 55.1 42.6 

u 157 141 

C:\Users\jgo\Desktop\48680 dioxins\48680I21\3 48680121 fd.wpd 
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NC 

11 

23 
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36 

1 

17 

12 

9 

10 

18 

4 

39 

118 

1 

82 

4 

5 

26 
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LDC #: 48680!21 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page: _1_ of_ 1_ 
Reviewer: JVG 

2nd Reviewer: tlL 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified 
below using the following calculations: 

RRF = (Ax)(CiJ/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound (IS) 

1 ICAL 7/1/2020 2,3,7,8-TCDF (13C-2,3,7,8-TCDF) 

Autospec01 2,3,7,8-TCDD (13C-2,3, 7,8-TCDD) 

1,2,3,6, 7,8-HxCDF (13C-1,2,3,6,7,8-HxCDF) 

1,2,3,4,6, 7,8-HpCDD (13C-1,2,4,6,7,8,-HpCDD) 

OCDD (13C-OCDD) 

070120 dioxins autospec01 

Ax = Area of Compound 

Cx = Concentration of compound, 

S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 

0.8118 0.8117 

1.2126 1.2125 

0.9856 0.9856 

1.1931 1.1930 

1.0731 1.0732 

Reported 

Average RRF 

(Initial) 

0.8223 

1.2310 

0.9154 

1.1246 

1.2095 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

0.8223 6.7 6.7 

1.2310 11.4 11.4 

0.9154 11.0 11.0 

1.1246 12.3 12.3 

1.2095 12.4 12.4 



LDC #: 48680121 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B) 

Page: _1_ of_ 1_ 
Reviewer: JVt: 

2nd Reviewer: ( 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified 
below using the following calculations: 

RRF = (AJ(Cis)/(AiJ(CJ 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound (IS) 

1 ICAL 7/1/2020 2,3,7,8-TCDF (13C-2,3,7,8-TCDF) 

Autospec01 2,3,7,8-TCDD (13C-2,3,7,8-TCDD) 

1,2,3,6, 7,8-HxCDF (13C-1,2,3,6,7,B-HxCDF) 

1,2,3,4,6, 7,8-HpCDD (13C-1,2,4,6, 7,8,-HpCDD) 

OCDD (13C-OCDD) 

070120 dioxins autospec01 

Ax = Area of Compound 

Cx = Concentration of compound, 

S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 

0.8118 0.8117 

1.2126 1.2125 

0.9856 0.9856 

1.1931 1.1930 

1.0731 1.0732 

Reported 

Average RRF 

(Initial) 

0.8223 

1.2310 

0.9154 

1.1246 

1.2095 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

0.8223 6.7 6.7 

1.2310 11.4 11.4 

0.9154 11.0 11.0 

1.1246 12.3 12.3 

1.2095 12.4 12.4 



LDC# 48680121 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B) 

Page:_j__Qf__j_ 

Reviewer~ _ 
2nd Reviewer:~ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 
for the compounds identified below using the following calculation: 

% Difference= 100 * (ave. RRF - RRF)/ave. RRF 

RRF = (Ax)(Cis)/(Ais)(Cx) 

~ 

Calibration 
# Standard ID Date Compound (Ref IS) 

1 20070202 71212020 2,3,7,8-TCOF (13C-2,3,7,8-TCDF) 

Autospec01 2,3,7,8-TCDD (13C-2,3,7,8-TCDD) 

1,2,3,6, 7,8-HxCDF (13C-1,2,3,6, 7,8-HxCDF) 

1,2,3,4,6, 7,8-HpCDD (13C-1,2,4,6,7,8,-HpCDD) 

OCDD (13C-OCDD) 

Where: 
ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 

Reported Recalculated 

AverageRRF RRF RRF 
(Initial) (CCV) (CCV) 

0.8223 0.8060 0.8060 

1.2310 1.2380 1.2380 

0.9154 0.9359 0.9359 

1.1246 1.1394 1.1394 
1.2095 1.1641 1.1641 

Cx = Concentration of compound, 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 

%D %D 

2.0 2.0 

0.6 0.6 

2.2 2.2 

1.3 1.3 
3.8 3.8 



LDC#: 48680121 VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 
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METHOD: GC/MS Dioxins/Dibenzofurans (EPA Method 16138) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 * SSC/SA 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) 

LCS ID· BIF0780-BS1 

I Compound I 

2,3,7,8-TCDD 

1,2,3,7,8-PeCDD 

1,2,3,4,7,8-HxCDD 

1,2,3,4,7,8,9-HpCDF 

OCDF 

4 lcs.wpd 

LCS 

20 

100 

100 

100 

200 

Where: SSC = Spiked sample concentration 
SA = Spike added 

LCS = Laboratory control sample percent recovery 

Spike Spiked Sample 
Added Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

LCS I LCSD I LCS/LCSD 

(ng/Kg) (ng/Kg) 
Percent Recovery I Percent Recove!l I RPD 

LCSD LCS LCSD Reported Recalc. I Reported I Recalc. I Reported Recalc. 

19.97 99.9 99.9 

101.79 102 102 

99.30 99.3 99.3 

105.44 105 105 

182.39 91.2 91.2 



LDC#: 48680!21 VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC/MS Dioxins/Dibenzofurans (Method 1613B) 

Y. Were all reported results recalculated and verified for all level IV samples? 

Page:_1_of_1_ 

Reviewer: JVG 
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Y. Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = .(&)(l.}(DF} Example: 
(A;,)(RRF)(V0)(%S) 

A,. = Area of the characteristic ion (EICP) for the Samplel.D. 1 
' 

OCDD 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

1. = Amount of internal standard added in nanograms (ng) Cone.= (9.932e5+1.120e6l(200}(20uL} 
(4.626e5+4.974e5)(1.2095)(22.38g)(0.4483) 

v. = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

RRF = Relative Response Factor (average) from the initial = 725.6 
calibration 

Df = Dilution Factor. =726 ng/Kg 

%S = Percent solids, applicable to soil and solid matrices 
only. 

Reported Calculated 
Concentration Concentration Acceptable 

# Sample ID Comoound fna/Ka\ fna/Ka\ lY/N) 

1 OCDD 726 726 -

5 recalc.wpd 
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